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Miles in a KNIGHT | 


One year—two years—three Time has never yet measured the 
years—four years...addingup _full lifeofa Willys-Knight sleeve- 
the miles like an adding machine _ valve engine. In ten years, now, 
... laughing time and distance _no Willys-Knight engine has ever 
down the wind... still young —_ heen known to wear out. Owners 
in looks and young in action report 50,000 miles and more 


.- . and you, the owner living ithout spending a cent for re- 
over and over again the first , 
pairs on the engine! 


thrills of possession ! 
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Fifty thousand miles of unshad- 
owed pride and pleasure —and 
more to follow! Miles of lazy 
comfort—deep velour cushions 
—a whispering engine that © test you -weathertight win- 
literally improves with use—a dows to protect you from storm 
fountain of power absolutely and cold—and the easiest of all 
scotfree from all need of valve- carstohandle. It steers as easily 
grinding or carbon-cleaning! as you turn your head! 


This big, luxurious Willys-Knight 
Sedan further endears itself the 
farther you drive. It carries its 
secret of long life under the hood 


Wittys-OvERLAND, Inc., Totepvo, On10 
Willys-Overland Sales Co. Ltd., Toronto, Canada 


WILLYS-KNIGHT , 
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Success of Coast to Coast Flight 
Achieved with Hess-Bright Ball Bearings 


NE Hess-Bright Deep-Groove also used on the vital rotating parts 
Ball Bearing taken from stock of the 392 H. P. engine. 





—literally pulled Lt. Maughan’s 
. ; ° : > "Ces h > ; as 
plane through the air on his record- The 9 of the vs pee due 
breaking dawn to dusk cross-country s vu ball eae wh © stamina 
flight. For over 18 hours this bear- Of the ball bearings. Wherever reli- 


ing stood the terrific thrust strain ability and endurance at prime 
j of the huge propeller as the plane requisites Hess-Bright Deep-Groove 

averaged 150 miles per hour. In Ball Bearings will perform their 

addition, eleven ball bearings were duty unfailingly at all times. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


Supervised by SKF INDUSTRIES, INc., 165 Broadway, New York City 
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Cross Section of 
Double-Row Bearing 


Cross Section of 
Single-Row Bearing 





SKAYEF BALL BEARING Co, have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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FYAWENTY miles in a single night. That was the won- 
derful broadcasting achievement of Paul Revere as he 
galloped from village to village, waking the country- 

side with the cry, “the British are coming.” 


Just one hundred and fifty years ago he made that broad- 
casting record. ‘Today news flashed in any part of the coun- 
try is heard almost instantly, not a mere twenty miles, but 
thousands of miles away. 


In every part of the United States Crosley Radio Receivers 
are bringing in far distant stations clearly and distinctly. Up 
to the minute news, concerts, music, lectures, are yours to 
enjoy right in your home when and from where you choose 
if you own a Crosley. 


Keeping always at the head of the procession in improve- 
ments and innovations, the Crosley Radio Corporation has 
made it possible for every one to possess the maximum 
efficiency in radio reception at the minimum cost. 


The Crosley Trirdyn 3R 3 illustrated below is, in the opinion 
of many experts, the best radio receiver ever offered to the 
public at any price. The experiments of over 200 experts 
have shown that in ease of tuning, sharpness of signals and 
nicety of calibration, the Trirdyn cannot be excelled. Local 
stations may be easily tuned out, even if very close to you, 
and far distant reception almost instantly brought in. 


The Trirdyn 3R3, illustrated below, is a 3-tube set incorpor- 
ating tuned radio frequency amplification, regeneration and 
reflex. It has been proven to give the efficiency of a 4 or 5 
tube set. And yet it is priced at only $65 without batteries, 
tubes and headphones. ‘The Trirdyn Special, set in a special 
solid mah gany cabinet which is made to house all neces- 
Sary accessories, may be had for only $75. 


Before you purchase a radio receiver listen in on a Crosley Trirdyn 


For Sale By Good Dealers Everywhere 





CROSLEY TRIRDYN 3R3, $65.00 


Other Crosley Models 


Crosley 50. A one tube Armstrong Regenerative Receiver. Price, less 
accessories, $14.50. A two stage amplifier, Crosley 50-A, may be added to 
it for only $18.00, thus making a three tube set. 

Crosiey 51. The two tube Armstrong Regenerative set that became the 
biggest selling receiver in the world in just 24 days. Price, less accessories, 
$18.50. By adding the Crosley 51-A a one stage amplifier at $14.00, a three 
tube set may be formed. 

Crosley 50-P. The Crosley 50 in neat strong Portable quartered oak cabinet, 
less accessories, for only $18.00. 

Crosley 51-P. The Crosley 51 in compact leatherette portable case com- 
pletely self-containing, less accessories, at $25.00. 

Crosley 52. A new Armstrong Regenerative 3-tube set assuring Idud speaker 
volume on distant stations under almost any conditions. Price, without 
accessories, $30.00. 

Crosley X-J. One of the best known and most popular 4-tube receivers on 
the market. A radio frequency set at $55.00 without accessories. 

Cresley X-L. >A rearrangement of the 4-tube Crosley X-J set in a beautiful 
mahogany console cabinet. Price, without accessories, $120.00. ’ 


THE CROSLEY RADIO CORPORATION  % 


Powel Crosley, Jr., President in 
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1025 Alfred Street Cincinnati, O. < SFr ; 
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All Crosley on nenerative Recervers 
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strong U. S. Pat. 1,113,149 
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The Crosley Radio Corporation, 
1025 Alfred St., Cincinnati, O. 


Gentlemen: 


Name 


Please mail me free of charge your complete catalog of | 
Crosley instruments and parts together with 4 
entitled “The Simplicity of Radio”. 


MAIL THIS COUPON TODAY 





Address — 
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RADIO CORPORATION have our endorsement. 


In dealing with them please mention SCIENTIFIC AMERICAN. 
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Win a monthly magazine like the C O N _ kK N T | fore-handedness with the tale of the big 
SCIENTIFIC AMERICAN, preparation of flight, those who give no thought to the 
copy for the printer must be brought to } mechanics of the publishing business 
an issue long before the finished magazine | might once more haye failed to realize . 
. , a be ~ 
comes before the reader’s eye. Thus, the OCTOBER, 1924 that we had been the beneficiaries of an 
last word which the editors are able to ——__—_—— | amazing coincidence. 
re i the present number is running ‘4 
gel — _ ss 3 aed sy LEADING ARTICLES , 
through the editorial typewriter on Au- ; ; f F course Lieutenant McDarment’s 
gust 20th, and is several days behind the South Kearny Steam-Electric Power Station..... Full-Page Drawing 229 story needs no apology, in that it is 
regular schedule, at that. For the bulk Around the World by Air........... By Lieut. Corley P. McDarment 230-232 a very complete and connected whole, just 
of the material which we present, the | Qur Psychic Investigation.......... = Rare -By J. Malcolm Bird 233 | as it stands. As we just remarked, the 
lapse of from a month to six weeks be- Research and Power...... Soot at aN a. 5 ey By E. W. Rice, Jr. 234-235 big problems of the flight, with a single 
tween the date of writing and th _ Traffic Problems of the e Large City. sansdagie . .By George G. Kelcey 236-237 | exception, lie behind the pilots. The 
of appearance is no drawba¢ Kk. But when Gar Peles of View. Sitteerial Comment 238 flight is a success, technically, whatever 
we (rn Gen ££ Cnt oie oS LL Ue Soa oe oe : < of disaste ay > step i ide is 
th : H i Th Fin oh 92¢ disaster may now step in to hide this 
round-the-world flight by the American ere anc ere. . ceocecces ceoccee oe . Brief Items of the Month 239 fact from the public eve. And it is verv 
Army aviators, the reverse is the case. Failure of Metals by Fatigue. AE ae ao ... By F. A. Rowlinson 240 much in order, at this time, to tell the 
Here is something that falls so definitely Ancient Syrian Tomb..... eae Drawing by S. W. Clatworthy 241 story of the technical details of this long- 
in our field that we are under absolute What the Shoe Reveals dhe te Poot...... By Hamilton M. Wright 242 sustained airplane adventure, as they 
compulsion to cover it; yet something Turning the Wheels of the Railroad, have been brought out by the passage 
which at the same time is so definitely Photographs of Steam and Electric Locomotives 244-245 from our Pacific Coast, through Aiaska 
the news of the day that when we do Bringing the Carboniferous Period Into the Greenhouse, and across Asia and Europe to Iceland. 
cover it we run the grave risk of seeming By Dr. Ernest Bade 246 
to delve into ancient history. The Airplane Carrier “Hermes”...............-. ...By “Nauticus” 248-249 MONG other features of the present 
Ce > es : r issue, we have a story in our traffic 
T is in the effort to escape such appear- te Oieew att in : Ooo aeaapanat peineok ee ag? = Arata ma ~ series which marks a new departure, in 
ances that we present, in this issue, on oly eh A he 2 eighties eee get y the Staff 252-258 that it is the first time we have gone out- 
the story of the flight so far as it can be The British Empire Exhibition—III..... F oe J. B.C. Kershaw 254 side our own staff for the material of 
told in late August. The two surviving PE “DUMONT onic cc cisco cvcccae cvecs PP? a ee irene rr 256 that series. Mr. Kelcey is chief engineer 
planes have reached a very critical phase. Ferments and Their Work in the Organism..... Steet cece eee 256 | of a company that manufactures traffic 
They are waiting in Iceland, expecting | The*Pasteurization of Milk.......... Full Page of ‘Pisteqrenhe 257 markers and signals of various descrip- 
almost daily to hop off. They “es made | Something New in Bridge Design.......... sccnceccnet the Sieg 258 | tions. The policy of this company is 
one attempt to do so which failed because | 4 study in Feminine Invention..... SE Ce< ate Rueee ew ckaaialeo 260 | never to sell any of their goods until they 
of the excessive load of fuel which they know just how these are to be used, and 
were carrying. Daily bulletins of ee SHORTER ARTICLES are satisfied that the use is not merely 
length appear in the newspapers, W _— Bugs Which Will Not Take Poison. 242 The Thyroid Gland 250 proper, but constitutes the best treatment 
give one the impression that the responsi- Continuous Depth Indicator for Sistamorntnels of the Passn Trader 951 | Of the traffic at the point where it is to 
Batalea in charge » flig are OEE Aa ie ie i. eae 24% oe: “ss 
ble officials in chargé of th flight are Watch Jewels , a - X-Ray Photographs of Mummies.... 251 occur, This, of course, means that one 
wabbling in their own minds about the Handling Grain in Lighter Harbors 243 A One-Man Power-Scraper......... 251 of the principal things that Mr. Keleey 
int ciap—tetay planing to cond the | Meine Fornmte @ isnetins = 0 ies actions to Chak Deities | and his assistants do is to journey up 
planes clear to the west coast of geo External Water-Curtain for Sky- “Two-Star” Method of Position and down the country examining the spots 
land. tomorrow deciding that after all a _Sseraper Protection .............. 247 Finding . a | at which traftie i sufficiently acute t 
landing can be made at Angmagsalik of Consonants and the Telephone..... 249 Earth-Boring Meshine SE ss oF ' : wo 24 s ‘ ; acute 0 
anding ca i g The Latest and Largest Floating Senine te Connienn 08 ? 259 demand regulation The treatment of 
the jaw-breaking name on the east coast, CrANE none eee e cee eee ee seen eees 249 ag ee ete sera. | Buffalo’s proble hie . cri ‘ 

, , nace elves. Me: Energy Waste in Nature and House- Firing a Locomotive with Milk..... 25 suffalo’s problem which he describes was 
next day aguin reversing themselves. Mean- WME onc codauhiecdeutieeesoneie 250 Building Barges of Steel Channels. . 259 | done with his consultation, and the story 
while our story is in the composing room, | comprises such an admirable sumniary 
and our last chance to bring it to date DEPARTMENTS of the city traffic problem in all generality 
will come in a day or two when we read Saventions New and Interesting.... 261-265 Recently Patented Inventions....... 268 and in all its aspects, that we are very 

ee le > ‘ > eve 7 , a OS OO a aaa ‘ 266 SCIENTIFIC AMERICAN Digest........ 27 : F ¢ 
- spongy . we ope that the events of th The eaves ‘in ee 267 Radio _ o casmnediniati Scoecssce 286-288 glad indeed to have the opportunity of 
days following its final departure from presenting it to our readers. Mr. Kelcey, 
the hands of the peor. eae i pee pa! incidentally, plans to submit further ma- 
ously contradict anything that Lieutenant | ’ T ih on ta terial, in which he will get a little bit 
MeDarment has said or that the editors SCIENTIFIC AMERICAN PUBLISHING COMPANY further away from the things that he 
have added to his text. Munn & Company, 233 Broadway, New York has been able to do, and show us some 


F one thing we may be sure, however. 
O Regardless of what happens to the 
planes after leaving Iceland, the flight is 
at this moment a huge technical success. 
The big part of the task is behind the 
aviators. If they are but fortunate enough 
to find a landing-place somewhere in 
Greenland, the enterprise must have a 
successful climax in Seattle time 
in September. We might even hope that 
the final landing at the starting point will 
coincide with the appearance of this issue. 
We have been singularly fortunate in such 
respects before. Several years ago, while 
we were still a weekly, we had six or 
eight snow scenes on our cover during 
the course of the winter. Every one of 
these pictures was assigned to its issue 
weeks in advance; every one of them 
appeared on the newsstands in the midst 
of a blizzard of greater or less propor- 


some 


tions. And no longer ago than the past 
spring, our cover showing the “Shenan- 
doah’s” navigating compartment, assigned 


to the February issue in November, made 
its public appearance while the daily 
press was full of the big airship’s wild 
flight across North Jersey. So who 
knows? Perhaps if we had not cultivated 


this habit of intimate little chats with 
our readers about the details of our 
work, and had said nothing about our 
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of the things that he would like to do for 
the amelioration of congested city driving. 


HIS issue will be found to contain at 

least one novel feature of importance. 
In response to reiterated suggestions from 
all over the world, we have decided to 
publish in our columns lists of recent and 
important. books of interest to 
our readers, with short reviews or descrip- 


possible 


tions of these. The first of these lists 
appears in the present issue, on page 
295, under the heading “The Book De- 
partment.” This will be hereafter a reg 


ular feature, and we believe will be of 
much value as giving an index of current 
serious literature. 

en the least interesting of the 
iN sonalities to be found among 
month’s contributors is that of Dr. Ernest 
Bade. Dr. Bade has a little laboratory 
of his own at Glen Head, Long Island, in 
which he grows all sorts of flora, native 
and exotic. At intervals of a few weeks he 
wanders into our office with a brief-case 
packed with manuscripts and pictures de 
scribing the things he has been doing 
lately. We pick over the portfolio and 
help ourselves to what we like. Then the 
Doctor—he is always in a hurry—rushes 
off, and we see nothing of him for a month 
or more, 


per- 
the 

















FEDERAL KNIGHT 


SCIENTIFIC AMERICAN 


A SPEEDY TRUCK 


More Power at 15.000 Miles than 
when New — 50% Less Upkeep 


WILLYS-KNIGHT MOTOR 


Over $100,000,000 worth of Federals are out on the 
roads hauling the loads of American business— 
adding, day and night, to the Federal’s reputation 
for quality and dependability. Now Federal presents 
the new Federal-Knight—the on/y motor truck in 
the world with the famous Willys-Knight sleeve- 


valve motor. 


This type of motor has longer life. No valves to 
grind. Nocarbon-cleaning. A motor that needs no 
nursing along—designed to do away with adjustments, 
common to other types, saving, therefore, a good 50% 
in upkeep. A motor that actually improves with 


me — maa, — a cry 


Mr 





use—wears in instead of wearing ouf—and the most 
powerful motor of its size. 


More strength, less weight—that’s the new Federal- 
Knight! Forgings are used instead of castings— 
aluminum instead of cast iron—sturdy everywhere, 
but no dead weight anywhere. The result is faster 
service, more hauling power, greater tire mileage, 
and more miles from gasoline and oil than any other 
speedy truck delivers. 


Ask the local Federal representative to give the 
Federal-Knight a work-out in your business. 


UNUSUAL OPPORTUNITY FOR DEALERS IN OPEN TERRITORY 


Other Federal Models: 1-Ton $1675; 14-Ton $2150; 24-Ton $3200; 3} to 4-Ton $4200; 5 to 6-Ton $4750; 7-Ton $5000; Light Duty 
Tractor $3200; Heavy Duty Tractor $4235. These prices are for standard chassis only, in lead—f.o.b. Detroit. Excise tax additional, 


FEDERAL MOTOR 


TRUCK 


COMPANY, DETROIT 


A SPEEDY BUSINESS TRUCK 


FeperAL Moror Truck Co. have our endorsement 


In dealing with them please mention ScreNntTiIFiC AMERICAN, 


OCTOBER, 
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HERE is now under construction by the New Jer- 
sey Public Service Electric Power Company a 
steam-electric plant which, in total capacity, will take 


rank as one of the largest of its kind. It is being 
milt at South Kearny, N. J., on the Hackensack 
River, in what is popularly known as the Jersey 
Meadows. About one-half of the plant, with an 
nitial capacity of 205,100 kv.-a., is now under con- 
struction: the ultimate capacity will be 410,200 kv.-a. 
Because of the vast supplies of water which are 
heeded for condensing purposes, these great steam- 


electric plants must be constructed within easy reach 
f abundant water, and, as the recent report of the 


committee on the Northeastern Super-Power scheme 
has stated, such plants must be built either on the 
xenboard, on the lakes, or adjacent to some river or 


stream of considerable size. This requirement is met 
in the present case by the fact that the 100-acre site 
is bordered by the Hackensack River which flows past 
the eoal tower hoist, shown to the extreme right in 
the accompanying drawing. Immediately to the left 
in this great block of buildings is the bunker house, 


with 
measures in plain 50 feet by 515 feet. 
bunker house to the left 


erates, 
house, 
smaller 


a total bunker capacity of 19,000 


is the boiler house, 


tons, 
Adjoining the 
164 feet 


which 


auxil 

be s 
, 

and 

>» pum 


wide by 500 feet long: and above the boiler house are The emergency apparatus includes: 

seen the five stacks, each 24 feet 6 inches in diameter, boiler feed pumps in numbers sufficient 

the top of the stacks being 250 feet above the boiler boilers on the line, if service to electric 
To the left of the boiler house is the turbine should be interrupted. There will also 
109 feet in width by 545 feet in length. The driven circulating pumps, cross-connected so that 
building to the left of the turbine house is ean be used for any of the various units 

the switch house, which measures 50 feet by 342 feet, will also be one stenam-driven condensate 


and 
which 


service 


The 


the 
feet. 


that is 
feet by 


of 
mM 


seen 
130 


to the left 
measures 


30 feet. 


The electric 


he 


eurrent 


for a 
inch, 


designed 
square 


$3,750 


of S25 


kv.-a. units, 
pounds per 


(steam will be taken from them) 


points, for heating the feed water. 


building 
average 
height of the main buildings above mentioned is about 


will be generated by General 
Electric 39,200 kv.-a. turbo-generator units and West- 
inghouse 
pressure 
degrees of superheat, the total steam temperature to 
be 700 degrees Fahrenheit. 
“bled” 


throttle 
with 


All of the turbines will 
at four 


each condenser. 

The surface condensers serving the 
have 50,000 square feet of condensing 
they will be supplied with circulating 
two pumps, having a combined capacit 
75,000 to 80,000 gallons per minute. 
is built to its ultimate capacity, the 
densers will require 800,000 
per minute. 


271 some 


sists of 
coal-storage piles of large capacity. 


SOUTH KEARNY, N. J., THE LATEST OF THE GREAT STEAM-ELECTRIC POWER STATIONS 


gallons 


turbines 
surtace, 


water 
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With the exception of those provided for emergence) 
service, the auxiliaries will be electrically driven, the 
current being stepped down from the main generators 
turbo-driven 
to keep the 


inries 
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The system of coal storage in the foreground con- 
a set of conveyer belts, overhead cables 


mand 
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Around the World by Air 


The Details of the American Army Aviators’ Experience, and 
the Lessons Learned 





By Lieutenant Corley P. McDarment *- 


although many things have been learned on this sub a snowstorm and was forced to land short to prevent 
. ject during the present flight. But the outstanding wrecking. 

point on this phase is that better equipment will make For the aviators making the flight, the journey |ias 

the air routes entirely practicable. Such accidents as been only a tremendously long “cross country” trip 

have oceurred on the flight could have been avoided None of the hops has been as long as the non-stop 


by more efficient equipment, especially such things as transcontinental journey made between New York and 
radio communications and facilities for handling air- San Diego, by Lieutenants John A. Macready d 


























planes on the ground or water. Oakley G. Kelly. But the last named aviators ‘lew 
If this airplane flight around the world had been through a temperate climate and over a country where 
DEN RTRs MIE ae RN LC CR smooth and without mechanical difficulty, very little storms are not very prevalent. Quite the opposite hus left: S 
Aviator taking an observation by sextant, locating would have been learned. The pilots of the airplanes been the flight around the world. 
his position at sea. Some remarkable bits of navi- were all good flyers and no test of their abilities was When the world flight was organized, nobody knew 
gation under adverse circumstances have been re- needed. The accidents and delays that can be directly what would be needed in the way of supplies d 
corded by the ’round-the-world fliers attributed to human errors of judgment were few in- equipment for such an undertaking. Of course every of the 
deed, and only one difficulty can be directly traced to aviator knew that the airplanes would need oil, cas motor 1 
tow, > CiilS story goes into the hands of the flying error, This was the “pancake” landing made and water and it was guessed that spare parts would “Pore 
zs | editors, the American Army fliers are by the leader of the flight, Major Martin, in the bay come in handy at out of the way places around the ease CO 
waiting in Iceland. The decision has at Prince Rupert, Canada, following a 650-mile flight world. It was also known that motors sometimes burn spent n 
been made to attempt the themselves out and new ones have to be Destroy 
E j S| hop to Greenland at al 2s er a installed, and that rough landings «are and wa 
_- — risks, though the ice condi- yy - necessarily made at times, during whic! used al 
tions are not so favorable there for a ; -T : : 3 tom fl wings get crumpled, and spark plugs oce- helpless 
successful landing and get-away as had s ' 5 - . S , A Sh th casionally quit sparking, and in fact it A fev 
been hoped. The fliers may come safely . we e9 i ae See 4 was known that about fifteen thousand the ba 
through this hazard, and if they do they Y ok ‘ ‘ things could go wrong with a big airplane Martin. 
will undoubtedly complete their circum- which would temporarily end its flying Harbor 
navigation of the globe. Whether they do As no previous ‘round-the-world experi above t 
this or not, however, the flight has pro- ence existed for a pattern, the only thing ment, 
ceeded to a point where it is an epoch- to do was guess at the things that would thing 1! 
maker, regardless of what may happen to be needed. From their experience on such in airp 
the rest of the schedule. It is therefore long-distance cross-country flying as had happens 
in order to present the story of what the already been done, the supply organizers commis: 
fliers have done and bow they have done began to gather equipment for the air make j 
it—the more se since, in the orderly planes to carry. If all the things that their 
course of events, this story should appear could have been needed and were recom- irplane 
at just about the time when the flight, if mended by various persons had been col- the shij 
brought to a final success, will be very lected, each airplane would have required the avi: 
much in the publie eye. the Capacity of a large-sized freight car planes 
‘A motor that runs like an eight-day and no room would have existed for the planes 
clock and a plane that follows fast,” is aviators to sit in the cock pits. Upon doubt b 
the requirement, according, to,one Amer- this" large list of things that might have dating 
ican aviator, on an air journey around been needed, a pruning process wis cruisers 
the world. The truth of this statement undertaken and only the most essential aboard 
has been borne out during the long gruel- things were included in the final arrange- states, 
ing flight of the American Army ayiators ments for loading the airplanes. The only wa 
in their attempt to circumnavigate the Pras heavier equipment was sent ahead by a Very 
globe by airplane. It is well known that ' ab ae steumer to the various stops and it was this met 
nen can go places where mere machines Pe CMAN & hoped that if the motors gave trouble, factory. 
cannot begin to go, but se persistently has Upper left: Engine and engine bed, with its steel tubing, and entering edge of the wing section, supplies could be taken from the bases made in 
science worked at the perfection of every po its internal —— es r st Spomnes compartment ~ a Ry —— for repair. Fifteen emergency Liberty signalin 
In es of travel thai Saas gone cae a nie ayy = Peewee i> nantes at ae bay sate ther tonag pada nas cts ae he D cose —— the world a mit 
rapidiy coming up to the man standard. ea as P P es and it so happened that whenever an eX- ater i 
ro of the chief parseses of the Flight Building the big world cruisers under the supervision of Army experts tye teeter wea mended, cae was hot fat jaa 


Around the World was to test the equip- away. The first motor lost was in Portage = 
ment as well as determine the feasibility of intercon- through snowstorms and fogs; and such mistakes as Bay when Major Martin went down with a hole in the 
| 





tinental air routes. The feasibility of the air routes this will be made as long as flying is done. The pilot crankease. The following telegram, transmitted from 
is a matter that will need some further experience, in this case was caught between a mountain range and Pearl Creek Dome, Alaska, by this pilot to the Chief 
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$ i@ sem 
Left: The wind-driven propeller that creates a magnetic field for the earth-inductor compass. Center: A sample lay-out of the emergency equipment planted at different points along the route around an 
the world. Right: The equipment carried on one of the planes. Each plane carried tools, etc., differing from those found in the others, the wishes of the individual aviators governing in this matter eft: Tw 


“ P . . ° P " . The f 
It takes more than mere airplanes to make a long flight successful. Here are some of the things that helped the American army fliers out of routine difficulties and —_ 


saw them through the emergencies of the flight 
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of the Air Service, tells the story of the very first 
motor to go out on the world flight: 

“Forced down two forty fifteenth with hole in crank 
ease comma taxied near shore conma anchored comma 
spent night in ship period Moonlight calm cold period 
Destroyers arrived five thirty am Hull came into bay 
and was leaving at nine when sighted us period Had 
used all our signal ammunition period Starter broken 
helpless if anchor dragged.” 

A few days later a Coast Guard cutter steamed into 
the bay with a new motor for Major 
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Left: Scene at Kanatak, on the Alaskan peninsula, where Major Martin was forced down. 
far out in the Pacific that they belong to Russia. 


vessel. They are still harder to see when the wings 
are set with the narrow edges toward the observer. 
Rifles, pistols making a loud report, or some sort of a 
horn should make better signals, according to the 
experience of the world aviators. 

Each one of the airplanes carried, in a specially con- 
structed bag, all the tools and minor equipment that 
the weight would stand. About 50 pounds of necessary 
tools and repair elements were loaded into the planes, 
and never was a journey undertaken upon which more 
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a es PB 


Right: The three planes that got past the difficulties of Alaska, arriving at the Komanderoski Islands, so 
The Soviet authorities would not permit a landing 


Two bits of north-Pacific scenery that indicate some of the conditions met by the fliers 


sisted of collapsible water buckets, oil and gas measure, 
field glasses, writing pad, and thermos bottles. In 
latter was carried a supply of coffee and concentrated 
food. 

The wisdom of carrying concentrated food was early 
shown. After Major Martin had been lost ten days, 
this message was received from him, dated Port Moller, 
Alaska, May 10: 

“Crashed against mountain in fog, 30th, neither hurt. 
Ship total wreck. Existence due to concentrated food.” 

Of larger equipment carried with the air- 


the 





Martin. It had been placed at Dutch 


2 
Harbor for just such emergencies. The 
above telegram teems with ideas of equip- 
ment. “Hole in crankcase”; this is some- 
thing that must be eliminated some day 
© 


in airplane motors. This accident often 
always puts an engine out of 
commission, and is one of the faults that 


happens, 


cruisers of the air, which have no place 


aboard to sleep except the cockpit. Again, the wire 
states, “had used all our signal ammunition.” The 


only way of signaling from the airplanes was to fire 


a Very pistol with a shell that carried a rocket and 
this method of signaling has never been entirely satis- 
factory. Improvement on this method will no doubt be 


made in the future. This was the first experience at 


signaling from airplanes to ships at sea and a better 








careful thought had been given to the tool kit. Each 
piece of equipment was chosen in the light of the 
limited experience already gained in long flights. In 
the tool bugs were carried hatchets, nails, wrenches of 
several kinds, screw-drivers, files, pliers, rope and 
pulley, cotter pins and keys, safety wire, turnbuckles, 
cable and piano wire, bolts, screws, washers, calipers, 
spark plugs, ignition switches, blow torches, glue, paint 


a planes were anchors and corkscrew stakes, 
with attached. Experience 
gained early with these anchors. During 
the terrible weather that prevailed along 
the Aleutian Islands while the world flight 
was passing through there, much 
learned about the efficiency of the equip- 
ment. First it was found impracticable to 


ropes wis 


was 





make internal combustion engines with = . — a — — aa let the airplanes sit anchored out In the 
their complicated pistons unsuitable for —_ = = pe a a : bays because the heavy winds that started 
irplanes. The Major “spent the night in ae - - = - _— ae up with suddenness would lift the planes 
the ship’; several nights were spent by : ra ; = : : from the water and drop them again with 
the aviators in their “ships,” as the air- = . violence that threatened destruction. Also 
planes are often called, and future air- lel during these sudden storms or “woollies’”” 
planes making such journeys will no Something that is still in store for the aviators as we go to press. At this date, as the natives call them, the airplanes 
doubt haye more facilities for accommo- the two surviving planes are waiting a favorable moment to jump off from dragged the light anchors. This anchor 
dating the crew than the present world Iceland for Angmagsalik, Greenland, where this mid-summer view was taken dragging became a menace, and far out 


on the Aleutians, Lieutenant Smith, who 
assumed command of the flight after Major Martin was 
forced out at Port Moller, sent a radio recommending a 
change in the anchors and moorings of the airplanes for 
the Atlantic part of the journey. The extra precaution 
was not needed, however, very badly during the Atlan- 
tic flight as the wind did not fiercely as in 
Alaska. Another important thing in the line of equip- 
ment that the Alaskan experience showed was the need 
It is not practical to leave the 
over- 


blow So) 











way must be found, for the planes ride low in the and brushes, gaskets, hose connections, airplane linen for airplane hangars. 

water and can be seen only with difficulty from a and patching materials, tape, etc. Other equipment con- airplanes exposed to the wind, rain and snow 
Re Jar ss 

a 


% _ | 






Left: Two of the ’round-the-world pilots doing their own repairing, at one of the stops, using an improvised jack. Center: The first accident of the flight—a pancake landing at Prince Rupert, B. C. 
The foree of the drop broke the outer struts of the plane, but extra struts were made in the railroad shops and the plane went on after a short delay. Right: Major Martin and Sergeant Harvey on 
their return to civilization after being lost in the wilds of Alaska for ten days 


Getting down to the personal element of the flight, we have these views taken in the early stages 
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One of the ‘round-the-world planes riding at ease during a stop. 
position of the anchor above the left pontoon 


nigh iy t ime the flight left Seattle until it 
eached Japan, the airplanes had to stand up under the 
severest kind of weather und the test wus the strongest 
material would be called upon to withstand 
It is highly interesting to note how well the airplanes 
ood the extremes of climate. From the bitter cold 
r ti Aluskan peninsula where the ice formed six 
inches thick on the airplane wings to the heat of the 
Mrient, all within a few days, is a thing that calls for 
idiniration of the man-made machines. The quick 
uinge from the extremes of temperature was ver) 
trying upon the physical strength of the pilots, and it 


the motors with all the valve clear- 
that made to the 
inch, should stand the strain. Lieu 
weather at Aleppo, Syria, 
Portions of the flight 


is remarkable that 


wnees and other adjustments are 


thousandth of an 
tentant 


i110 degrees in the shade 


Smith reported the 


were 


made with rain falling in sheets. When the aviators 
started from Ambala, India, to Karachi, a slight drizzle 
was falling and it was expected that the planes would 
soon outrun the rain, but instead a great rainstorm 


is encountered through which the aviators pushed 
d their goal using their instruments to guide them 
pinins to the sea When eighty 
Nelson's began 
good place to stop so he pushed 
Upon landing he 
found a cracked eylinder. In the was an extra 
motor with twelve good cylinders and it took but little 
take the air again for 


fowl 
miles out of 
throwing 


over the 
Karachi, tieutenant motor 
There 


on with the 


water wis ho 


other two airplanes, 


town 


time to put in a new one and 


points further west 

The little tools carried in the airplanes have alse 
during the flight and many 
made in short order by having the 


Skilful mechanical work with 


served their purpose well 


a repair has been 


right iroplement at hand. 


these little tools has kept the flight together with 
practically no delay The following cable from Lieu- 
tenant Smith, dated Tsuchiura, Japan, May 22, soon 
ifter reaching the Japanese Islands is a typical repair 


se : 
“Left five thirty three landed Minato after flying over 
hours and ten 
five number tivo 


ind under fog at ten forty three five 
ninutes stop Left Minato twelve forty 

forced back with battery short landed repaired took off 
me fifteen and flight landed Tokio five thirty five stop 


four hours and twenty minutes stop.” 


Thus was landing made at sea, a repair effected 
ind the flight taken up again. It is not often that a 
ship at sea can stop and make her own repairs then 
proceed under her own power. One reason for the 
success of the world flight has been the mechanical 


efliciency of the aviators. Each one of the pilots is as 


good an airplane mechanician as he is a pilot.  Lieu- 
tenant Prrik Nelson has frequently been mentioned as 
the most expert airplane mechanician in the whole 


world, and as the flight has been largely an engineering 
feat. his advice and consultation with the other aviators 
Nearly all who have 


was carefully heeded. aviators 


heen flying for several years are excellent airplane 
mechanics This ts true because their lives have so 
often depended upon the motor, that this piece of 
machinery has been studied with great care. The 
itviators on the world flight are men who know at the 


tirst miss of a motor whether it is from a serious cause 
and whether an immediate landing 
should be made 

Another phase in equipment for continued 

one around the world is communication. 
weather stations are located along the 
route of flight to furnish the exact weather condition. 
When Lieutenant Smith led the flight out 
Pacific ocean toward the shores of Japan, he had re- 
ceived But somewhere out over the 
snowsterm was raging. The flight in due time 


consequently 


or not 
necessary 
tlights like tix 
Not enough 

across the 


favorable reports. 


water 








Unfortunately 


storm. Then en- 
wonderful piece of 
navigating. The flight com- 
mander gave a signal to 
change the course to the 
northwest instead of the 


met this 
sued a 


AD a 


southwest where they were 
then heading; they flew be- 
fore the storm and struck 


the little Bering Islands in 
the mid Pacifie Here they 
unchored in a sheltered bay, 
but outside the three mile 
limit, and waited for the 
storm to subside after which 
they continued on to Para- 
mishuri in the Kurile Is- 
lands of Japan. setter 
weather reports would have 
running into the 





© 
Note the 


prevented 
storm. 


Absolutely the greatest 


thing to insure safety on a flight like this one is radio 
direction finding. The fog and snowstorms that blind 
an aviator would offer little peril if he could only 
know his bearings. Motors run well in fogs and fogs 
ure usually free from wind, and flying through them 
would be well enough with radio direction finding. 


radio is not widely enough established 


. tee ee Ce a 























Instruments used in navigating the planes on the 
big flight 

to offer aid at the present time except over limited 
areas. The airplanes used on the world flight could 
not have carried the finding equipment because of its 
weight. When Lieutenant Nelson through a 
dense fog August 2 on his memorable flight from Eng- 
land to Iceland, he would have been aided by radio. 
As it was he arranged for the ships at sea over which 
he flew to point prow di- 

rectly for the goal in 


plow ed 


order 
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tention of a passing trawler, which came to his ajq 

The navigating problems of the World Flight (4) 
been nicely met. Lieutenant Smith stated uj his 
arrival in London that he had landed at no place ©), t), 
whole 19,000 miles, over twenty countries, wh: he 
had not intended to land. This in itself , 
feat and it is difficult for a flyer in America to fi ey 
York to San Francisco for the first time over the In- 
try, and not land somewhere and ask his where: 
Sometimes aviators get flving between Ney rh 
und Washington when driven from their regula ie 
by fogs or rain. 

The earth inductor compass carried in the ai: ps 
around the world has been of great assistance. ul 
able data have been learned from using this j u 
ment on the flight. At all the steps where conti: its 
made with ocean vessels, the airplane compasses \er 
carefully and Flights 
in the air over ships and the compass readings 
then upon descending, the notes were compared wi he 
ships compass reading, The drift indicator was wi 
a valuable instrument for navigation during the 
flight. While crossing the Pacific, the aviators ( 
out smoke bombs und watched the drift of the siiok 
along the center wire of the indicator to determi: 
direction of the wind and its strength. This was ne 


Was « 


lost 


were the 


checked rechecked. 


essary to check up on the drift. The sextant 
instrument that is destined to be very imports 
future aerial navigation, for as the world fig 


miles must be flown above fogs or 
On the route to Teeland, Lie 
part 


shown, many 
that 
tenant 
way. By 
a sextant, very 


obscure the earth. 
Nelson flew 
reuding the angle of the celestial bodies 
accurate locations can be made o1 


above the fog a large 


Great Circle and already have locations been 
with great precision from airplanes. The most not 
example was the ease of Admiral Couthino of thy 


Portuguese Navy who led his plane to St. Paul Rocks 
after more than 11 hours flying from the Cape Verdes 


He took 40 observations from his plane and just 
sunset came upon the little islands that are only 2 
feet above the water and a few hundred feet wi 


The American aviators practiced for many days in the 
accurate use of the sextant, and their work was n 
in vain. 

The airplanes flying around the world also carrier 
turn and bank indicators. These instruments are all o 
one dial, or When the ground or hori 
cannot be seen, the directions of up and down are los 
to the human senses, But with instruments an air; 
be flown sufely when the horizon is obscured b 


The turn indicator is operate 


one piece, 


may 
fog, rain or darkness, 


by a small wind-driven gyroscope and whenever t 
airplane turns from a set course, a lever engages a coz 
which operates a pointer and the pilot can put | 
plane back on the course. The banking indicat 


operates on an inertia basis. Whenever an airplane 
turned gently, or with the proper amount of speed 
pointer remains at zero, 
The World Flight has 
scientific circles and many 
the Office of the Chief of Air Service in 


attracted much attention 
inquiries have been sent | 


Washingto 


>. C., asking for the details of the flight. But it © 
be many weeks after the flight finishes before a 
and comprehensive report will be turned in by tl 


Flight Commander, and many of the things learned ot 

the journey will probably not be fully appreciated f 

several But, that the flight is a triumph f 
(Continued on 292) 


years 
pade 





to check his compass. On 


this flight to Iceland, Lieu- 
tenants Smith and Wade 
turned back when Nelson 


fog, but 
radio 
could 


disappeared in the 
if they had carried 
equipment all fiyers 
have pushed on toward 
land. When on the follow- 
ing day, Lieutenant Wade 
forced down 115 miles 
with a broken oil 
pump, his location could 
have been more easily found 
But 
will he 


Ice- 


was 


ut sea 


by radio. this is a 
matter that worked 
out later. Lieutenant Wade’s 
descent in the North At- 
lantic harks back to Major 
Martin’s forced landing in 
Portage Bay, Alaska. Wade 
knew of the poor success of 
the signal pistol, hence car- 
ried a loud pistol which he 
fired and attracted the at- 
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Bleak coast on the Faroe Islands, where Lieutenant Wade’s plane was washed 
ashore after being wrecked at sea, salvaged, and lost again 
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HEN the Screntiric AMERICAN psychic 
investigation was first put under 
way, we had no very definite plans 
regarding publication, that 
publication of our results in some 
form was by all means intended. 
Some months went by before any 
medium came forward for our ex- 
amination; when this finally oe- 


save 











curred. we granted the urgent request of the New York 
Times that a reporter be admitted to the sittings. This 


was done, of course, with the understanding that noth- 


ng should be printed unless we indicated that the 
ateriul was released. 
Each of the seances with “Mr. X” being sufficiently 


ositive to make a newspaper account, in our judgment, 
the reporter uway with him, each 
evening, our permission to print in the next morning’s 
aper his impressions of what he had seen and heard. 
But the reporter turned out to be a little more chari- 
tuble toward Mr. X than the facts really warranted; 
nd to make matters worse, when the headline writer 
got to work on what the reporter had written, in 
search of the significunt idea for display at the top of 
the column, the result was ulways some variation of 
he statement: “Scientists Impressed by Pennsylvania 
Medium.” 

Now the fact was, at no stage of our sittings with 
Mr. X did any of the Judges see phenomena of any 
lescription, under conditions which would lead to the 
genuineness. The performance 


ippropriate, took 


nference of possible 


as very crude, and the only problem which it pre- 
sented was‘that of best showing it in its true light. 


Accordingly, our Judges were decidedly perturbed to have 
emselves pictured in public print as “impressed” by 


this medium. When, a day or two after the final sit- 
ng, my statement telling how we had caught Mr. X 
ppeared in the papers, the Judges felt that the gen- 


eral impression made upon the public was probably not 


so much that we had been misrepresented, as that we 
did not know our own minds, 
Mediums, Judges and Newspapers 
When we came to sit with “Mrs. Y,” the flower-writ- 


vy lady from the Middle West, the Times got an oppor- 

y to demonstrate its faith by living up to 

refusal to have anything printed following the three 
jank sittings. But after the sitting at which writings 
ere produced, the insisted on interviewing 
members of my Having had no 
portunity whatever to examine the ecards in search 
f evidence of substitution, we felt obliged 
i¢ greatest caution against suying anything that might 
throwing suspicion upon the lady’s 


good 


reporter 
we and Committee, 


to exercise 


” interpreted as 


ork. Our unwillingness to say anything against the 

“spirit’ writings gave the reporter the idea that we 
egurded them as probably genuine, and he wrote his 
story accordingly. The headline writer did the rest. 


Now it is only fair to the members of our Committee 
that all of them questioned the wisdom of ad- 
iitting reporters and having running accounts of our 
sittings in the papers while we were still sitting. At 
least one of them made this protest very vocally. They 
felt, indeed, that nothing should be said in print, any- 
where, about their work with any given medium, until 
their final judgment on that medium had been pub- 
lished in the Screntir1c AMERICAN. 

With the commencement of our sittings with “Mar- 
gery,” our present medium, we were forced to a partial 
idoption of this view ourselves. It was clear that our 


oO Suy 


work with Margery would be long drawn-out, and 
would be seriously hampered by wide publicity. We 


therefore went quietly to work on the saying 


hothing about it to any of the newspapers. 


cause, 


The “Margery” Case 

At the same time, there arose the problem of how 
to handle this case in our own columns. We were sat- 
sfied that our Committee would be at work with Mar- 
sery for some months, and that during this time they 
would be unable to give time to any other psychic. We 
felt that we owed our readers some information about 
What we were doing, and how we were coming along. 
[t would plainly be quite out of order for us to publish 
Wnything as from the Committee, until the Committee 








Sliould be ready with its final verdict. We therefore 
began to publish, under my name, informal accounts 
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of my observations of the mediumship as such, and of 
he Committee’s experiences with it. It was intended 
that these should keep pace with the Committee's 
progress, without in any way binding the Committee. 

The position was a little difficult, but I believe could 
have been maintained, had it not been for one unfore- 
seen complication, The newspapers, on the appearance 
of our July and August issues, found the psychic stories, 
and hastened to make news of them. Again the head- 
line writer got in his deadly work; and this time the 
rewrite man contributed, by presenting my 
though it emanated from the Judges. Quite naturally, 
our Judges felt that the climax of objectionability had 
been attained when a medium was widely represented 
as having won our prize or being about to win it, with 
whom in point of fact two of the Judges had had no 
sittings, and regarding whom none of them had formed 
any fixed opinions. Very properly, it was made clear 
to us that if we could not find a way to check such 
misrepresentation, we should have resignations. 


story as 


Somme 


For the Immediate Future 

Obviously, if the newspapers going to regard 
anything I say about the Margery cause as news, and 
if they are going to present this material as though it 
emanated from our Judges, I must not say anything at 
all until our Judges are ready with a finding. So we 
have agreed, in this and in any subsequent cases, to 
have nothing whatever to say, anywhere, until we are 
in a position to print the Committee’s final verdict. 

This agreement was reached just as our September 
issue was going on the press. It was no longer possible 
to change the make-up of any page, for the insertion 
of an explanation of Margery’s absence; we could only 
withdraw the two-page psychic story bodily, and sub- 
stitute bodily something else. The mere absence of the 
subject would not have been serious: we have had a 
psychic story in every issue since May, 1922, and our 
average reader can doubtless very well support a vaca- 
tion from the subject. But we regret that the vacation 
had to be thrust down his throat so unexpectedly and 
so without explanation. 

What about the future? Well, long before this ap- 
pears, our Committee will have held a series of sittings 
which will certainly go far toward a verdict, and which 


ure 


we hope will actually produce one. It is therefore 
possible that our November issue will announce the 
final action with Margery. We have agreed with the 


Judges that when this comes, we shall present it quite 
alone and on its merits, without any further statement. 
The Judges themselves will be quoted, and that will be 
all, They may cite details in support of 
their finding; we shall not do so. But starting either 
in the issue or in the next, shall carry my 
account of the important phases of the Committee's 
work and the Committee's sittings, as I have 
them. And we shall present this in such a way as to 
divorce it entirely from the Committee’s statement, 
making it that they are responsible for nothing 
that the ScreENTIFIC AMERICAN about the 
responsible for nothing save the bare “yes” or “no” of 
their verdict. To emphasize all this, I sign the present 
statement in my own right, and not as Secretary to 
the Committee. 


seunce-room 
sume we 
seen 


clear 


says case— 


Turning Back the Record 
So much for that; I must new switch subjects rather 


abruptly. We have got hardened to the abuse of the 
shouting spiritualist who waxes indignant when we 
refuse to believe in all the phenomena ever claimed 


for any and every medium; we have got equally hard- 
ened to the militant skeptic whose ire is aroused by our 
failure to condemn offhand with the same generality. 
In common with all other sane psychic researchers, we 
always fear, when the abuse stops from either camp of 
extremists, that we have swerved too far in the direc- 
tion from which we note the cessation of criticism. 
But occasionally somebody's misrepresentation of us is 
of such character, and gets repeated on such a scale, 
as to make a rebuttal seem expedient. 

When misrepresentation of such sort involves a 
like that of Mr. X, which we disposed of no less than 
15 months ago, the additional question arises whether 
the matter is not too much ancient history to have our 
attention. 


"ase 


The answer, if the attack be at all a serious 
one, is emphatically “No.” Our exposure of Mr. X is 
part of the literature of psychic research, and will be 





Our Psychic Investigation 
A Formulation of New Policy, and a Rejoinder to a Harsh Critic 


cited for many yeurs to come. If we permit a serious 
attack upon our findings to pass unnotieed, this attack 
becomes equally a part of the: JiteMiture, and gains in 
apparent credibility through Otffailure to seoteh it 
It is for this reason, rather than through any desire ot 
our own to keep dead issues alive, that 1 comment 
and now upon the recent book by Mr. Dennis Bradley. 


here 


The Little Matter of Mr. X 
The worthy Mr. X, be it &nwn, in addition to the 


physical stuff which he attempted to demonstrate to 
us, is a “message” medium of fluency and repute. He 
directed at me one totally fraudulent message from a 


that Statements 


from 


never lived, but let 
come to me independently, 
dicating that evidential 
character have been delivered through 
a dozen different languages—all 
and all appropriate to the 


person who pass. 


various sources, in 
“messages” of extraordinary 
him, in at least 
like a 


alleged to be speak 


spoken nitive 


“spirit” 


ing. Now as a matter of general principle, it has 
always seemed to me quite consistent to pieture a 
genuine “message” medium (1 will not open the ques 


tion of the source of the messages, whether they are 


to be explained spiritistically or telepathically), who, 
solely because his customers demanded it, might feel 


moved to attempt the fraudulent production of physical 
effects to go with his genuine cryptesthetic utterances. 
After this remark been made and 
question of the genuineness of the objective phenomena 
produced for our Committee is not in the least affected 
by citation of a million evidential 
received through Mr. X. 


has digested, the 


“communications 


Mr. Bradley, however, thinks otherwise. His econ 
version to spiritism came largely through Mr. X, and 
he regards him as the medium par excellence. Ail very 


fair. 
our 


He regards Mr. X’s genuineness as unsullied by 
Still perfectly fair. But when he ex- 
hausts the vocabulary of vituperation, and 
draft upon that of obscenity, in his 
express his contempt for me and my Committee, it is 
less fair. And when he misrepresents the facts, and 
gets himself quoted in this misrepresentation by the 
very influential spiritist paper “Light,” of London, it 
is emphatically not fair at all. 

In describing the contact apparatus used 
X’s chair, to betray his from that chair, I 
stated (ScrENTIFIC AMERICAN, July, 1928) that this 
apparatus would respond infallibly to my 
of 125 pounds, and that the medium materiality 
heavier than this. The sole idea here was to show thut 
the medium’s normal weight was sufficient to keep the 
light burning infallibly. The statement 
clear and definite. Yet Mr. Bradley, with a 
reference to my “naive errer of over-emphasis,” 
sents it as an admission that the apparatus would not 
respond to any less weight than that named 


exposure, 
makes a 


large effort to 


under Mr 
absence 
own weight 
wis 


was perfectly 
slurring 


pre- 


Distorting the Evidence 
He joins this falsification, of course, with the claim 
that the medium had lost sufficient ectoplasm to bring 
his weight below the 125-pound figure. This he regards 


as completing his case, exonerating his medium, and 
completely damning me and my Committee. If he 


regards the ectoplusm claim as original with himself 
he is sadly mistaken. It had not come to our attention 
when my July, 1923, article went but it 
advanced shortly thereafter in response to newspaper 
steries of Mr, X’s exposure. 

To meet it, I published, in our August, 1923, 
the most prominent position (the leading editerial) 
which the make-up of the issue afforded, a statement 
that the contact apparatus that a 
weight of nine pounds wus ample to keep it continually 
depressed and to maintain the tell-tale light without 
interruption. If Mr. Bradley had been as industrious 
in his search for hostile facts as he was in his hunt for 
facts that could be distorted to suit his 
could hardly have escaped finding this one. 
it that even a shouting spiritualist with the ardor of 
Irish descent behind him will that, after 
off enough ectoplasm to reduce his weight to two or 
three pounds (allowing for the weight of his 
medium who weighs normally at AO 
truthfully insist that he has been wholly conscious and 
normal all the time, and that neither during ber after 
the experience has he felt the slightest phvsical effects 
of any character! 


Wis 


fo press; 


issue, in 


wis so sensitive 


purpose, he 
And I 


tuke 


agree giving 
chaird.oa 


least cupnet 
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M 7 steam-! 
What the Discoveries of Today May Mean to Tomorrow’s User of Kilowatts tant st 


capital 


By E. W. Rice, Jr. central 














Finished and unfinished views of the giant wheel-case for what is at the moment the world’s largest hydraulic turbine—the 70,000 horsepower unit at Niagara 


over p 

We 1 

TH one possible exception to be dwelt on and again in 1919, Sir Charles Parsons, who certainly fact be much less than that of a single first-class battle electric 
in due course below, sunlight (including is open to no charge of being a visionary, proposed the ship. This is a big idea, worthy of a nation’s enthy double 
ali radiation from the sun in this general boring of a great hole ten or twelve miles deep, in some _ siastic support, or even of an international scientific single 
term) is the source enterprise—a suitable subject for cooperative work is for 


of our commercial 
power, no matter 





among friendly nations. have a 
The proposition of tapping the interior heat of th facture 
earth as a power source, of course, fascinates the lay Meal 
man, largely, it may be assumed, through the idea off) gilowa 
something-fornothing which 


what the intermediate agent— 


coal, oil, water or wind. The 
direct transformation of solar 














steam 

radiation has been sought, but it carries. But to those hav given \ 
thus far without success. It is ing even a superficial know! use. W 
probably too intermittent, with edge of the work that is be} pounds 
e eycle of night and day and - ing , scientists ani “ts 
a ne sna tseragae pl mg be LREADY the British Empire Exhibition at Wembley, near London, has been pve Pate pt orton seh won he 
utilized directly. The mest prom- noted in our pages; and, in particular, our British correspondent has told us some- there are other phases of r pl | 
ising solution would appear to thing about the World Power Conference being held in connection therewith. Of search which offer fields for} gration 
lie in storage through growing those who came from all quarters of the globe to attend this Conference, none gave a more speculation equally interest 1882 ec 
vegetation. The idea of vast illuminating address than Mr. E. W. Rice, Jr., of the (American) General Electric ing and, for the moment at] present 


fuel-crops of alcohol-producing least, more important. 
These other phases de: 


with increasing the efficien 


comma) 
250.000 
kilowat 


| 
| Company. Mr. Rice’s discourse had to do with the new developments in the generation 
| and application of power which may be expected to flow out of the research of today and 


plants is not a very novel one, 


and, although still far from 

















commercial posbibility, it tomorrow. What will flow out of the research of today we pretty well know—two- of such means as we nov ty 
seems to afford the greatest or even three-fluid engines like the mercury-vapor turbine illustrated at the foot of have of generating and uti — 7 
single hope for piecing out the page; vacuum-tube transformers, looking more or less like the tubes that ornament izing power. The finding o ea Ne 
after the exhaustion of the this box, in place of the cumbersome and complicated transformers which have to be new sources is a matter of Brow 
petesiounn caypy. smgeeves used today whenever the current is brought from a distance; and other inventions greater moment to the [5 descent 
methods of selection, and that have already got well started. What the future will bring us in the way of new ture than to us, Not all our trie po 
means for accelerating the *® = things as yet unimagined—well, by the ver he cas redi ee ee 
vemeto-chemiral storage of . gs gine ell, by the very nature of the case, no man can predict oped and used, and there ar 
he outs vedient onecay, that. Mr. Rice’s paper kas been somewhat shortened to get it within the limits of ample dete chou 
may still be discovered and our space, and a bit modified to make it connect up properly at the points of amputation; for the present. The pres - mee 
should be diligently sought for. otherwise it appears in his own words.— THE EpirTor. ent-day responsibility of re Se we 
It has been suggested that the search is, while not over ae 
photo-« lectri process may con- looking the development as came tft 
tain the germ of ultimate suc- , new sources, to make greate * ap 
cess This phenomenon should convenient and suitable place, to utilize the internal use of the resources that we know we have. In ra 
be investigated, if for no other heat of the earth. This suggestion should not be The power problem presents at least three distinct all ite 
reason than that in it we appar- allowed to lie fallow. One must endorse Sir Charles’ avenues of approach: new sources (such as referré eattine 
ently deal with the electron. statement that the cost of such an experiment would to in the foregoing) ; greater efficiencies from, and new - 


‘ a = rege = 5 ‘ ‘ rm ‘ electrol 
For the present at least, all methods contemplating be trifling compared with the value of the information applications of, those already in service; and improve 


the direct conversion of solar radiation into mechanical which might be gleaned by this investigation into the methods of transmission which will make it possible 
or electrical energy are largely dependent for fheir unexplored depths of the earth. The cost would in to apply power at increasing distances from the point 





value upon the storage of where it is generated. 0! 
electricity : and this suggests these, the second perhaps 


outranks the others as_ the 
great task of today, followe 
closely by the third. The 
layman has but a slight ide: 
of what progress along thie 
line of efficiency in the ap 
plication of electricity t 
power problems has _ beel 
made in less than half 
century. 

Some fifty years ag 
Ulysses S. Grant, Presiden! 
of the United States, touched 
a telegraph key in Wash 
ington. A current of ele 
tricity flashed to Philadel 
phia, opening the __ steal! 
throttle valve of the giaml 
Corliss engine in Machiner! 
source It may be recalled Boiler (left) and condenser and generator (right) of a mercury-vapor power plant now in actual commercial use in Hartford Hall. This was the begit High-y 
that as long ago as 1904, Looking ahead into the power practice of the future ning of the world’s firs§ ¢dge is 


that our only apparatus for 
such storage, the electric 
storage battery, has ad 
vanced burt litthke with the 
passing years. A radical im 
provement is certainly need 


ed here We must admit 





that no promising lead has 
yet been disck sed, but we 
must not »be discouraged 
The problem is one for the 
chemist ; and he is no worker 
of miracles, 

Along with the proposition 
of direct utilization of solar 
energy, there travels, in the 
layrman’s mind, the proposi- 
tion of tapping the interior 
heat of the earth as a power 
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greil International Exposition of 1876. Some of us 
remember the awe inspired by this mammoth engine, 
the power giant of that time. 

Looking backward, it is difficult to realize that this 
great machine developed only 1000 horsepower. There 
are now in daily operation in the United States alone 
some hundreds of power units in the shape of steam 
turbines, each one equal in power to twenty such en- 
gines, While the giant power turbine of today will do 
the work of one hundred of that Corliss engine in 1876. 

What the continued demands for power and the 
meuns successively found for supplying it through the 
medium of electricity have resulted in, may be sum- 


marized in terms of the insistent demand for larger 
steam units—though this demand has been seriously 


limited by the peculiarities of the steam engine. Even 
in 1900, the largest steam-engine electrically-driven 
unit was about 5000 horsepower. The slow speed of 
the steam engine made excessive the weight and 
of the combined unit. The practical limits in size had 
apparently been reached. 

But experiments with a new method of utilizing 
steam had been going on for years, and in 1908 a large 
central station of the Commonwealth Edison Company 
in Chicago was equipped with three 5000-kilowatt 
steam-turbine electric units. This marked an impor- 
tant step forward ‘in the generation of power, as the 
capital cost and operating expense per kilowatt of 
central generating stations were enormously reduced 
over previous practice. 

We now have 50,000- to 60,000-kilowatt steam-turbine 
electric units in daily operation, not only made in 
double steam-units cooperating together, but even in 
single turbine-and-generator units. The latest demand 
is for 100,000 kilowatts, and units of this capacity 
have already been designed and are ready to manu- 
facture as required. 

Meanwhile, transformers have grown from the 10 
kilowatts of 1892 to the 25,000 kilowatts of 1923. The 
pressures of 1880, of about 100 pounds, have 
given way to pressures of 250 to 350 pounds in common 
with 550 pounds recently installed, and 1200 
pounds under active development. At Niagara Falls, 
the sizes of water-wheel units have increased year by 
year from 3500 kilowatts up to the present units of 
65,000 kilowatts, with even larger units under consid- 
eration. The largest central electric power station in 
ISS82 contained a total of 600 kilowatts, whereas at the 
present time power stations of 150,000 kilowatts are 
common, a large number have reached a capacity of 
250,000 kilowatts, and stations of 500,000 and 600,000 
kilowatts are under development. 

In transmission, the pressure used has steadily risen 
from the 220 volts and 500 volts of the early multiple 
direct-current days, to 220,000 volts for long distances. 

From the user’s viewpoint, the are lamp and incan- 
descent lamp were the only devices for utilizing elec- 
tric power during the period of 1880 to 1890. Then 
followed the great expansion into the field of transpor- 
tation—the general replacement of horse-drawn cars by 
the electric trolley, interconnection of towns and cities 
by electric interurban lines, even replacing the steam 
locomotive in underground railways, terminals, subur- 
ban lines, and climbing mountain grades. Concurrently 
the use of electric power in mines, factories, 
stores and hotels, for every conceivable service. 

In rapid succession have come electric heating, with 
all its applications of great importance, including both 
melting and welding; the electrically-heated boiler; 
electrolytic processes applied to the refining of various 
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metals, a field in which, 
while work has been carried 
on in it for half a century 
and more, important prog- 
ress has been made, 760,- 
000,000 pounds of copper 
alone having been electri- 
cally refined in the year 
1922; electric ship propul- 
sion, with an existing range 
of capacity of from 370 
horsepower to 180,000 horse- 
power, or from about the 
smallest commercial vessels 
to the most powerful ships 
yet constructed. 
Remarkable increases in 
the efficiency of electrical 
devices and apparatus have 
been made. The incandes- 














cent lamp is a case in point. 
During the fifteen years 
after Edison’s invention of 
this lamp, the energy con- 
sumption had been reduced 
by careful and skillful manufacturing, attention to de- 
tails, and adoption of the flashing process, from five 
watts per candle to about three watts per candle. At 
that date an eminent scientist who had carefully fol- 
lowed its history said: “Phe volatility of carbon at 
high temperature governs the efliciency and the life. 
It is unlikely that any better material than carbon will 
be found for the filament, and the properties of carbon 
as to volatility can probably not be changed.” This 
remained true for ten years, and then Whitney pro- 
duced a lamp with a graphite coated carbon filament 


formed in the exceedingly high temperature of an 
electric furnace. This lamp consumed 214%4 watts per 


candle. 
Then came the tungsten filament, the employment of 

















Million-volt, sixty-cycle arc between sharp-pointed 
quartz lenses 


which was made practicable by the discovery of Dr. 
W. D. Coolidge and his assistants, of a method for 
drawing the metal into wire. The use of tungsten fila- 
ments cut the current consumption in half, reducing it 
to 1.25 watts. This was followed by the introduction 
of an inert gas into the lamp bulb, accomplished 
through the work of Dr. Irving Langmuir, which de- 
creased the current used to one-half watt per candle. 
The increasing efficiency of the incandescent lamp is 


indicative in a general way of the progress toward 
greater efficiency that characterizes electrical appa- 


ratus in general. Just as engineers have learned how 
increasingly large amounts of energy may be generated 
and used electrically, so are they learning how to em- 
ploy infinitely small amounts with amazing refinements 
of efficiency. For example, there is radio. 

It has been stated that per- 
haps the most minute electri- 














cal energy is that which en- 
ters a wireless receiving set 
when receiving an important 
announcement from re- 
mote territory. It is so small 
that it is difficult to give its 
magnitude any = significance. 
It could be expressed in milli- 
watts, but Dr. Whitney has 
suggested that we could prop- 
erly think of it in ‘fly power,’ 
as contrasted with  horse- 
power; and he has calculated 
that the power exerted by a 
fly in lifting itself an inch 
would operate a wireless re- 
ceiving outfit for over a quar- 
ter of a century. This energy 
is, however, sufficient when 
amplified by our electron vacu- 
um tubes to be heard in the 


some 








High-voltage experimental testing room at Schenectady, where much knowl- 
edge is being gleaned that will go into the generators and transmission lines 


and transformers of the future 


telephone headpiece or through 
the medium of a loud speaker 
over a large area. 


Front and side views of the latest development in turbine design. 
practically all flanges, will operate at a pressure of 1200 pounds and generate 


This unit, 
over 3000 kilowatts 


One must exercise restraint in resisting the tempta- 
tion to speculate as to the effect upon the world of this 
application of electric power. It has been suggested 
that through the medium of broadcasting the influence 
of radio power will be greater than printing has been 
upon the growth of man, and that the time will come 
when radio loud speakers will be part of the equip 
ment of public buildings or market places in every 
city, town and hamlet in the civilized countries of the 
world. It would be almost impossible to exaggerate 
the value and importance of such an instrumentality 
for the general diffusion of news and for the education 
and amusement of men. 

Closely related with the development of new sources 
of energy and the refinement of those already utilized 
is the matter of transmitting the energy. It is among 
the most important questions from a practical stand- 
point confronting the electrical industry. Here, notable 
pregress is also being made. 

During the last twenty years the transmission volt- 
age for overhead lines has grown from 60,000 to 220,000 
volts, while about 75,000 to 100,000 kilowatts per 
cuit is transmitted over a distance of 250 miles 
highly satisfactory results. 


cir- 
with 


Higher voltages appear technically feasible. Appa- 
ratus has already been constructed for test purposes at 
much higher voltage, and laboratory experiments have 
been conducted at over a million volts. If it is neces- 
sary to transmit electricity over longer distances, the 
limitations would appear to be economical 
rather than technical. 

“It is unlikely that a higher pressure than 220 kilo- 
volts will be required for general power transmission 
for some time, as this pressure is apparently satisfae- 
tory in cost, efficiency, reliability, freedom from serious 
corona loss and general stability when operating at 50 
to 60 cycles. 


largely 


There are a few large undeveloped water powers in 
the world with a million kilowatts or over of potential 
power, unfortunately located 500 to 1000 miles 
from their natural market. These exceptional eases 
will require special treatment—perhaps 350,000 volts, 
with a reduction of frequency to 25, or even 10 eycles. 
However, the use of direct current for such special 
cases is well worth consideration, and for this purpose 
the vacuum tube challenges attention, as it is capable 
not only of rectifying alternating current, but alse of 
converting direct current back into alternating current. 

The vacuum tube is no longer the feeble device of a 
few years ago, when it was capable only of handling 
a few watts. Tubes are now regularly manufactured 
capable of handling 20 kilowatts or more. Tubes of 
larger capacity are in process of development. No 
limit has yet appeared, so that we may, without strain- 
ing our imagination, look to the idea of high-power 
vacuum tubes, capable of handling, when operated in 
multiple, the power required for such applications. 

Underground cables of 60,000 volts alternating cur 
rent are in operation, and higher voltages, under test. 
A great need exists for underground cables of 100.000 
volts or higher. Some have been made experimentally. 
More research and experimental work in this immedi- 
ate line is required, as apparently present design and 
manufacturing methods are not sufficiently advanced 
to produce 100,000-volt cable in commercial quantities 
at practical prices. 

Thus we are making progress in the two major tasks 
of the present:in this field—greater efficiency in 
use of power through better machinery, better methods, 
and learning how to transmit it to greater distances. 

(Continued on page 294) 
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The destination signs represent but one of the many 
useful ends which one of these beacon stands may 
be made to serve 


traftic 
every where 


ames [RAP FIC 
a P| 
wad ee 


| barring a few main arteries like the Lin- 
: ‘ from New York to Phila- 
A well bulanced discussion 


occurs everywhere, and 


sometimes rets congested 


Congestion is the rule in the cities, how 
ever whereas in the country § districts, 
ae oln Highwey 
lelnhia, it is the exception 
of the problem must consider the rural as well as the 
urban traflic problem: but it must consider the urban 
more general and the more acute, and 
than to the rural 


problem as the 
ittention to it 
tive difficulties into which we have 


must devote more 
spect of the autome 
ot ourselves, 
It is neither necessary nor desirable to attempt the 
diseussion of the urban traflic problem in general terms 
indeed, one might question whether it is possible to 
do this. When one looks for specific cities in terms of 
which te discuss it, one is most likely to make one of 


either the citv in which one lives, and 





ith which one is most familiar: or else New York, 
he metropolis and the most advertised victim of traffic 
iis. When one’s city of greatest familiarity is at the 
same time New York, it is only with an effort that one 
turns yhere for horrible examples of the traffic 
situation of 1024. Lut it is necessary to make this 
ffort, beenuse the nest representative problems and 


he most representative solutions are by no means those 
of Manhattan Island, 
if long, nurrow tongue of land bounded by water on 


with its extremely special shape 
both sides f we are to produce a discussion of the 
raflic problem that shall be of general interest «ani 
value, we must turn to some more typical city for our 
material 

While not one of the very 


Such a city is Buffalo, 


larwest, it is a port of great commercial importance, 
This invites heavy trucking. In 
iddition, it is on the most heavily traveled long-dis 
tunce touring route in the country, and is within a few 

zs Falls, perhaps the greatest 
attraction in America. This invites heavy pas- 
The result is a traffic problem which 


With large industries 


single 
seenic 
senger-car trafli 
may well be taken as a text for other cities. 

In considering the solution of their traffic problem, 
Ruffalo officials have taken into account methods used 
in industrial fields, and what had been done along simi- 
lar lines in other cites, For example, it has been found 


that in industrial safety, the 
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raflic Problems of the Large City 


Were and How They Were Met 


By George C. Kelcey 


in other fields, The large corporation employs the best 
obtainable engineers to gather the facts, to analyze and 
study them and present recommendations that will give 
lasting correction. Unfortunately, many municipalities 
in studying their tratlic problem do not sufficiently 
Visualize the importance of the task and are content 
with temporary remedies, without eliminating the fun- 
What has been done in Buffalo, how- 
ever, is a step in the right direction, 

The City Planning Commission of the Council of 
Buffalo has perfected plans for the general improve- 
tment of traffic conditions but their plans involve exten- 
sive reconstruction work over a period of years. It 
was decided, therefore, to investigate traffic conditions 
vith a view to making the most of the present situa- 
tion, and to eliminate many defects due to established 
habits of motorists and other causes. Accordingly, 
Mayor F. X. Sehwab, and Chief of Police J. L. Burfiend 
enlisted the cooperation of traffic engineers in a general 
traflic survey to determine the facts and to map out a 
preliminary program which would establish a basis for 
prompt and effective effort. The conditions found to 
exist, and the means taken to remedy 
story of interest to every 


damental causes, 


them, make a 
traffic official and to every 
motorist if net to every 


street car Jmissenger and 


every pedestrian. 

To simplify the survey, the problem was divided into 
two parts. The first was a study of the movement of 
trattic to find out what could be done to avoid conges- 
tion and to make the most of existing street area. The 
second was a study of traffic accidents, where they 
occur, points of concentration, what causes them and 
what remedies should be applied. It was recognized 
that the survey would not entirely solve the problem, 




















Not alone in safety zones, but in many other places, 
the flashing beacon is vastly superior to mere marks 
on the pavement or signs at the curb 
but that it would establish a basis for a continuous 

effort which would effect the desired solution. 

Traffic may be likened to a_ river which 
drains a large area with its many small streams flow- 
ing into a few main channels. In traffic, the drainage 
areas ere the residential and manufacturing districts. 
Such traffic usually flows quickly to a few main streets 
which empty into the business area. However, there is 
one difference. Much traflic approaching a congested 
area is bound for some point beyond. This traffic 


system, 


causes unnecessary congestion and should be bypassed 
or routed around the zones of local congestion. 
Buffalo has been built up along the original main 


in a Thoroughly Typical Case 


entrances to the city, so that these routes are now its 
principal arteries. Through the courtesy of the | 
Planning Commission, a map is reproduced showing 
main artery movement and the volume of tratftice. ‘| 
clearly indicates the movement of trattic, the vol 
entering and leaving the city and the contribut 
from various areas us the artery approaches the 
gested district. 

Two methods of improving traflic movement in | 
falo appear worthy of serious consideration. One 
coordinate the movement of traflic in the cong | 
area, and the other, to give the right of way to m 
artery traflic over side-street traffic. 

In Chicago the right-of-way stop has been in 
cessful operation along the boulevards which lin iD 
all portions of the city under this system. All vehicles 
are required to come to a full stop before enterin 


crossing a boulevard. By giving right of way to in 
traffic, vehicles can reach distant parts of the city " 


high average rate of speed. 

The right-of-way stop has a number of advantives 
Through traffic has the right of way and ean procee 
rapidly to its destination. Side-street traflic ent 
or crossing a boulevard from a full stop, is under 
trol and does not drive unexpectedly into the misin 
stream of Side-street traffic is rarely «se 
layed more than a moment, and quickly makes up the 
slight delay, because of the uninterrupted ease with 
which it can then proceed to its destination. Officers 
are placed at points where main interses 
where it is necessary to interrupt the flow in one dir 
tion to let another heavy volume through. <A = tremen 
dous flow of traffic passes quickly over Chicago boul 
vards with remarkably few accidents. The plan 
proven so safe that traffic moves at a speed of t! 
miles an boulevards. — Trattir 
sufety under this plan is illustrated by the fact t 
automobile accident insurance rates (1922) in Chicago 
are approximately 60 per cent lower than another 
of similar size, and about 40 per cent less than in B 
falo, yet Chiengo has dense traffic and difficult @ond 
tions to contend with. 


l 


vehicles, 


streams 


hour over the busiest 


After the right-of-way stop, the other possible sol 
tion consists in the coordination of traflie in the 
zone by block 
Fifth Avenue and ot 
York City, on which all ne 
und south bound traffie is halted to permit the mov 
ment of all eust and west traffic, and vice versa \: 
a test to determine the effectiveness of such a syste! 
in Buffalo, it was suggested that a preliminary |» 
introduced by which an officer at some ce! 
tral point can give an indication of one ring for nor 
and south movement, and two rings for east and 
duty along a 


vested some sort of system Sucl 


system is best illustrated by 


thoroughfares in New 


System be 


to all officers on selected section 
Main Street. 

Bells or buzzers would be an inexpensive method 
trving block or synchronous traflie control, It wo 
also give an officer a chance to get out of step, if neces- 
sary, to lec a heavy volume of traflic through when 
frequently happens, the heaviest movement at one poin 
would be held up by control from some central point 
where the main volume would be moving in the opp 
site direction. When the signal is given to traffic 
block system it is not always possible to get out of ste) 

Depending upon conditions, 20 to over 40 per cent of 
traffic passing through congested areas of cities has n 
intention of stopping. If convenient routes were pr 
vided and marked, much of this traffie would automat 

eally bypass. Such bypass 





United States Steel Corpora 
tion has been able to reduce 


rechidents gmony its eli 





jloyes in the past seventeen 
Again 


street eur acci 


years 56.18 per cent 


railroad and 
dents have been stendily re 
iIneed in face of a vast in 
‘ense in. volume 


traffic But we find a 


and speed 


enstant increase of at least 
100) automobile deaths from 
year to year in the United 
states, 

Of particular interest, is 
the method used and the ap 
proach to the problem found 











ing in other cities has af 
forded decided relief. Sinc 
business done depends upel 
the number of possible cus 
tomers, merchants find thut 
such bypassing is to thie! 
advantage. Relief afforded 
by bypassing permits an in 
creased flow of those w 
want to conduct business 

It is estimated that 
least 20 per cent of Buffalv s 
summer traffic in the con 
gested areas merely passcs 
through. Examination 0! 








Idealistie sketch showing how the proper delineation of traffic lanes that bring all intersecting courses 
together at right angles will iron out the confusion of a busy corner 


the traffic-movement map ! 
Buffalo shows many opp 
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tunities to bypass this traffic. A motorist can reach 
alinost any part of the city directly without passing 
through the business area, yet many of them unneces- 
surily do so as a matter of habit. 

n order to develop this plan and to make it function 

omatically, it is the intention of the authorities to 
plice complete routing information in all directions on 
triflie beacons wherever two or more routes intersect. 
This is bound to relieve congestion. It will also be a 
courtesy to visitors who do not know their way, and 


will be a means of breaking established habits of local 
wwotorists to the end that they will take routings which 
will take them to their destinations most 


SCIENTIFIC AMERICAN 


stop plan put into effect some years ago. Cars, outside 
of the congested district, stop at every other corner on 
the outward trip. Incoming cars stop at corners skip- 
ped outbound, This has materially aided the movement 
of both street cars and other vehicles. Incidentally, the 
fact that two cars bound in opposite directions never 
stop simultaneously at the same corner is a point of 
value in keeping the street open. 

It is recommended that a plan of fare collection be 
put into effect which will still further speed up the 
movement of street cars. According to this plan, the 
passenger pays his fare getting on, inbound; and when 


On 
Zo 


service. On the other hand, few vehicles with drive: 
have a value of less than one dollar an hour, On 
minute lost a day is six hours or at least six dollars a 
year for each vehicle with driver. If the average ve 
hicle in Buffalo loses ten minutes a day the annu: 
loss per year per vehicle is 860.00. With over 62,000 
motor vehicles in Buffalo, an average loss of ten minute 
per day actually costs its citizens over $3,700,000 a year 
One dollar per hour and only ten minutes 
delay per vehicle per day are considered low so tha 


nvoidable 


the loss is unquestionably greater than the figure given 
Every city has its trading area and each large o1 
small business area in a city lias also a 





ckly even though such routing may 


always be the shortest in point of dis- 


One-way streets are an excellent solu- 


nm for congested trattic conditions if they 
e carefully worked out. In Buffalo, 


ests of such streets have proved so suc- 


sful that others are planned. Investi- 


tion shows that they have been equally *s 
successful elsewhere. The principle upon f e 
which Buffalo is working, is that each 
one-way street must have an adjacent one 
way street which will carry traflic in the 
opposite direction; each one-way street 
must balance another. This is of the ut- 
most importance, 

The next problem is to mark one-way 
streets so that motorists will not enter a 2 


them from the wrong direction. The best 
ethod found so far has been to block the 
aussage of vehicles headed in the wrong 


lireetion. To do this, it is not necessary 
to block off half of the street. In Buffalo, 
one-way street beacons will be placed 
somewhat out from the curb, the distance 
depending on 


widths, so that they block the entrance of 


street room and vehicle 


vehicles moving in the wrong direction as 
without 


far as 


possible but interfering 
with the proper traffic. 





movement al 


TRAFFIC ACCIDENTS OF 
SERIOUS CHARACTER AT 
IMPORTANT STREET INTERSECTIONS 


BUFFAL 


APRIL 1.1921 TO AUGUST 20, 1922 
ACCIDENTS BETWEEN INTERSECTING STREETS 
SHOw 





trading area. 
tation the trading area wus 
the automobile it was greatly 
With congestion it is contracting again 


In days of slower transpor 
With 


expanaet 


' 
small, 


Congestion in one city and less in anothe 
causes people living 
longer 
rather than suffer the inconveniences 


bet ween o take 
drive to the less congested cit) 
Congestion is, 


therefore 


the other 


very important factor in the yolume of 
trade; it ean stifle trade. 
Congested traffic conditions incur great 


money loss and the cost of the even ex 


tended efforts to relieve congestion is very 





slight compared with resultant savings 
Careful study and proper measures fol 
relief will reward any cit) In Buffalo, 
some of the congesting influences have 
heen eliminated, others are be taken 
care of and continued stud) expected 
to show even greater opportunities, to the 


end that more vehicles can be 
dated and delays reduced to «a minimum 
Before any 


be prescribed, it is necessary to determine 


ccommo- 





treatment of accidents can 
where and how they occur. This mays 
seem a truism yet few cities visualize on 
picture their accident conditions, In 
Buffalo, it was first necessary to 
such a picture. It was decided to deal 


develop 








These beacons are designed to flash a red 
light, meaning “Stop,” to contrary traffic and will illu- 
minate side arrows showing the direction of traftic 
Appropriate wordings and 
placed on the base of such installations, 


movement, arrows «are 
The result is 
vastly more satisfactory than arrows or similar signs 
on the poles along the curb—the only alternative and 
the usual one. 

Pedestrians must also be warned of one-way streets, 


otherwise they may not expect traffic along 


vetting off, on the out-bound trip. 
the business area to load and unload at both entrances 
and makes fare collection a matter of a few passengers 
at a time as they get on or off at outlying points. In 
some cities, the time of street cars through the business 
irea has been improved by 30 per cent, and in one case, 
oO) per cent, by this method of paying fares, 

As suggestions, developed by the Buffalo traftie survey, 


This permits cars in 


with street intersections first because 
they present the major accident proLlem. The accom 
panying accident map spots deaths and serious 
which occurred at street intersections and on large pave 
ment areas in Buffalo. The principal purpose of this 
map was to determine the accident concentration points 


injuries 


A preliminary study was made of other accident con 
ditions. Since Buffalo has not maintained a complete 
record of lesser accidents, such a study cannot now be 


accurately carried forward. With this 





the left side of the street and are liable to 
injury. 
the curb not only warns them but serves 
as well to protect them. 

Safety zones are useful to trolley-riders 
but they more important 
bearing on movement, 


May not puss 


The traflic beacon placed out from 


have an even 
traffic 
i stopped street car except 
width, which 
They may, however, pass a car 


Vehicles 


under conditions of street 
are rare, 
stepped at a safety zone. One has only 
to watch a line of vehicles unable to get 
by a street car to realize the congesting 
influence of stopping traffic at each car 
Irequently a wide truck is at the 
head of the line, 
ment of traflic is no faster than the street 
car, Safety zones permit vehicles to pass 
street cars and help materially in speeding 
up traffic movement. 

The subject of parking is a difficult one 
to handle in every city. Buffalo has de- 
eloped a number of storage areas on the 
principle that vehicles must stand some- 
where and must therefore be provided 
parking The contrary principle 


stop. 


In such cases the move 








space, 


- n 
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BUFFALO 
VEHICULAR TRAFFIC a motorist gets on the wrong side of 


NE DAY'S COUNT 


in view a pin map is planned, upon which 
all accidents will be spotted as they 

The nature of each accident will be show) 
by a color or size of pin. This will be 
supplemented by an adequate eard recerd 
and accident investigations. Such records 
have such great value that the plan will 
be worked out as rapidly as possible. 


occult 


The accident spot map shows distribu 
tion of serious accidents only, it does not 
include minor accidents. Buffalo figures 
showed 89 per cent of serious accidents 
to be outside of the eongested district 
GS per cent of all accidents checked were 
at street intersections, and ulmost 30 per 
cent of all serious accidents concentrated 
at S7 intersections, 

An investigation of u nuinber of these 
points was made to determine 
Accidents were found to be due 
principally to traffic irregularities, Traffic 
follows lines of least resistance 


accident 


causes, 


short cut 
ting of corners to the extreme left without 
reducing speed is a good illustration. Sucl 
both 
streets and runs head on into traflie which 








also holds that, when street storage of 
interferes with movement, ve- 

transit have superior rights. 
Buffalo is endeavoring to preserve the 
proper balance on these matters. A de 
termined effort is planned to eliminate parking of ve- 
hicles of the “half-day” or “all day” variety, which is 
expected to meet present requirements. In the interval, 
new parking spaces are sought and plans are being laid 
io meet next year’s conditions. 

The function of a street car system is to carry pass- 
ngers comfortably, safely and as rapidly as possible 
0 their destinations. On the other hand, the necessary 
use of the streets for motor traflic has made it manifest 
hat street cars should interrupt vehicular traffic as 
little as possible. 


ehicles 
licles in 


It will pay visitors to Buffalo to investigate the skip 


This traffic-census, together with the accident 
steps toward the solution of Buffalo’s traffic 
should be drawn up to define the problem in every large city 


map above, 
problem, 


ure being worked out, streets connecting various parts 
of the city will be used to drain some of the heavy 
traffic which would otherwise go through the business 
To do this, it will in some cases be necessary to 
recondition certain streets. This will be done as part 
of the regular work of paving except that certain 
routings are recommended for preference because of 
their importance in the plan. 

The ultimate function of transportation is to carry 
goods from one point to another with 
greatest dispatch and safety. Many large trucks cost 
their owners more than three dollars for each hour of 


“urea, 


passengers or 


were the first 
and similar maps 


may be approaching him from other dire 
tions. Under such eonditions, pedestrians 
are subjected to a high degree of unex 
pected danger, particularly at night. Ove 
65 per cent of traffic, observed at eight 
typical intersections in Buffalo, made short left 
at considerable speed. 

The character of traffic, low visibility 
jecting buildings or other objects which cut off the view, 


due to pro 


and local conditions peculiar to the points in question 
were also found to contribute to accidents. 

It has been established as a rule of traffic that ve 
hicles and pedestrians are most safe when they intersect 
at right angles. Where this can be brought about acci 
dents rarely occur. As a means of testing this law and 
of proving what could be done, a number of interse 

(Continued on page 294) 
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Our Point of View 





inaugurated and are currying on with bril- 
liant suecess the Post Office Transcontinental 
Air Mail Service, 


the event to realize its significance; but 





Perhaps we are too close 
spectators of 
in that great future’ which awaits aviation, in which 


go through the air with the 


mankind will come ane 


same freedom and confidence with which they travel 


by sea and land, posterity will write down this trans- 


’ 


continental air service as the greatest single step ever 


make commercial aviation a practical day- 


taken to 


und-night reality. The success of this venture places 
the American people in particular and the art of avia- 
tion in general under a debt of obligation both to the 
Post Office 


ind to the pilots whe had the courage and skill to put 


authorities who had the faith and vision 


this thing through. 


The esprit de corps of the pilots is admirable; and 


it is marked by that modesty which goes side by side 


accomplishment. Only among them- 


with courageous 
selves is the risk of the service appreciated. 
Very much to the point is the following quotation 


from a taik by Captain Hyde-Pearson, a veteran of 
the World War 


air mail service: “Every one in this wonderful avia- 


shortly before he was killed in the 


tion service is doing the world far more good than the 


public can appreciate. We risk our necks; we give our 
I 


ives: we perfect a service for the benefit of the world 
it large. They, mind you, are the ones who call us 
fools. But stich 

While you sit 
sleep in the secure comfort of your bed, these boys by 


rain or 


to it, boys.” 

in the safe shelter of your office or 
day and by night may be sweeping through 
snow or fog or the blackness of the night, with death 
shoulder, in the performance of a duty 


ever at their 


whose pay is small, whose risks are great, and whose 


only reward can be the gratitude and admiration of 





the American public. Let us give them this at least 
in generous measure 
That Gun Elevation Fallacy 
emmen | t1i> Washington Treaty must ever stand as one 
| of the noblest achievements of American 


but, unfortunately, there is a 
reactionary naval 


me; statesmanship ; 





rn 


officers who were bitterly opposed to the Treaty from 


hla. group of our older and 


the very first, and have remained so down to the present 
In this attitude they are diametrically opposed 


majority of their brother 


day. 
to the Congress, the great 
officers, and particularly to the wishes of the people 
of the United States to whom, by the way, and not to 
The apportion- 
ment of warships to each Navy under the Treaty, on a 
i-5-8 basis, was made after careful consideration by 


these naval officers, the Navy belongs. 


the leading officers of our own and the other navies 
AMERICAN believes that 
their work done. 
before the ink was dry upon the paper, the country 
began to be flooded with complaints that the Treaty 
had done injustice to the United States, particularly 
it a disadvantage in the matter of 


concerned, and the ScrentTiri 


was most equitably Nevertheless, 


in leaving our fleet 
the extreme ranges of its guns as compared with those 
of the British. This propaganda said nothing about 
the compensating materiai advantages possessed by 
our latest ships, due to the fact that they are more 
modern, larger, more heavily armed, and more heavily 
protected than the British, and that they have the ad- 
vantage of having been constructed since the war, and 
of embodying its technical lessons, 

The Navy wishes this tax-burdened country to spend 
$6,500,000 in raising the elevation of the guns of our 
older ships from 15 degrees to 30 degrees; but they do 
not tell the country that if this be done it will make 
the disparity in range about 100 per cent greater than 
it is today! As matters stand, the British older ships 
advantage of about 2500 yards at the 
f from 


have an average 


extreme mir older ships, which are 


ranges ( 





20,000 to 22,000 
elevation of our guns is made, we shall then have an 
advantage of about 5000 yards over the older British 
ships; that is to say the inequality of range would be 
twice as great as at present. If we raise our elevations 
merely from 15 to 20 degrees, the disparity in range 
will disappear; if we raise them to 30 degrees the dis- 
parity, we repeat, will be twice as great as it is today. 
The remedy is worse than the disease. 
Now older officers of the Navy 
raised this disturbance know just as 
writer knows that the question of 2000 to 3000 yards 
difference of range, at ranges of from 20,000 to 22,000 


who have 


well as the 


these 


yards, may look serious on paper, but will be negligible 
in the stress and confusion of a sea fight. At such 
ranges the ships will be practically hull down to one 
another; the dispersion will be increased and the chances 
of a hit will be decreased; and the spotting must 
be done by airplanes ten to fifteen miles away, circling 
friendly 


however, will be engaged in a hot old “dog fight,” we 


above the enemy’s ships. These airplanes, 
may be sure, with the enemy airplanes, and will be 
more concerned with pumping machine-gun bullets than 
sending radio spottings to their admiral’s ship. 

An ounce of experience is worth a ton of 
and if we go back to Jutland and the Dogger Bank 
that, Beatty had 
thousand yards advantage of range over the Germans, 
he opened fire not at 24,000 but at 18,000 yards, and, 
although he had superior speed, preferred to fight out 
his actions at 14,000 to 
fight the British (which God forbid) there will 
be no fooling around at 24,000 to 32,000 yards range. 


theory, 


actions, we find although several 


15,000 yards. If we should 


ever 


The courses will inevitably converge until spotting can 
be done accurately from the mast-head. 

We hold no brief for the British in this or any 
other controversy; but we do hold a brief for that 
spirit of “the square deal,” which has characterized 
the relationship of the two countries for many a decade. 
The square deal involves the sanctity of treaties; and 
the proposed change does seem to violate both the spirit 
and the text of the Treaty of Washington. 


What is Super-power Development? 

IME was, in the early history of this country, 
when the inhabitants of our towns carried 
their buckets to the well for their daily 
water supply. Then someone hit upon the 

idea of providing a central reservoir and piping the 
water to the homes of the people. Today, in a modern 
city you turn on the faucet and obtain pure mountain 
water that has been conveyed in conduits and water 
mains from reservoirs distant over one hundred miles 
from your home, 

The super-power scheme is planned to do the same 
thing with power that the engineer did over one hun- 
dred years ago with water—gather it in a few great 
centralized power stations and “pipe” it over high- 
power transmission line to the user. The convenience, 
the economy and the abundance of our modern systems 
supply are universally acknowledged; the 
super-power scheme will confer equal material benefits 
upon the users of power whom it serves, 

At the present time we are developing and distribut- 
ing the power which lies latent in our coal fields and 
pretty much in the same laborious and 
time-consuming fashion of forebears who carried their 
buckets to the well. Our locomotives burn up millions 
of tons of coal a year in hauling coal to widely scat- 
power stations, mills, factories and owners of 
steam plants, and the electric power stations, 
after burning the coal to run their steam-driven gen- 
erators, often return the power by transmission line 














of water 


waterfalls, 


tered 


small 


over much of the distance covered by the coal trains 
in carrying fuel to fill the power-station bunkers. It 
is undeniable that our present methods are utterly 
unscientific and enormously wasteful. 

The Federal Government is fully alive to the situa- 


tion and the sub-committee of the Northeastern Super- 


yards. If the suggested change of 





power Committee, under Secretary Hoover, has 
favor of building large centralized elect: 
plants, and feeding their output into interconnected 
transmission lines for distribution to every kind of 
power user, from the great railroad systems and ind 
trial establishments to the humblest customer in | 
city or suburban home, 

The vast electric power reservoir thus formed w 
serve the section of the country extending east of t 
Alleghenies from Maine to Maryland. To obtain 
maximum economy, the will be developed 
large plants with a capacity of from 300,000 to 750,000 


ported in 


power 


horsepower, and these will be located conveniently 
water (of which they will require vast quantities) a1 
Hence they will be restricted to t 
seaboard, the Great Lakes, the Ohio and the Susqu 
hanna rivers. 

In addition to the economicai development of stea 
electric plants, the scheme calls for the full develv; 
ment, upon the same general lines, of the hydroelect 
power which now exists, potentially, in the St. La 


to the coal fields. 


rence, the Niagara, the Delaware, the Potomac and tly 
Susquehanna rivers, the tributaries of the upper Ohio 
and the rivers of Maine. Of the total requirements o! 
the region covered, electric power from coal will sup; 
75 per cent and the fully-developed water power will 
afford the remainder. Not only will this vast project 
lower the cost of power and greatly extend the use of 
among the farmers, but it w 
result in the annual saving of 50,000,000 tons of coal 


electricity, especially 


Jutland—the Repulse of a Sortie 

= the Central Powers “dug in” after the 
| battle of the Marne, the war assumed the 
}| character of a siege on a gigantic seale, the 
combined Austrian 
playing the part of beleaguered city or fortress, th« 
Allied trenches by land and the British 
forming the lines of circumvallation. 








Germar and territory 
fleet by sea 
The terrific fight 
ing at Ypres, the great drive on Riga, the disaster at 
Caporetto, and the final effort to break through to 
Amiens in 1918, may all of them be regarded as great 
sorties of the beleaguered garrison on the land side; 
the battle of Jutland attempt to 
break the chain of encirclement on the sea. In spite 
of temporary successes, the sorties by land were neve! 
completely successful; the attempt to break through on 


was the one great 


the sea was met and crushed in a single summer's 
afternoon, and the repulse was so complete that the 
venture was never repeated. 

If Admiral Jellicoe had lost the battle of Jutland 
the Allies would have lost the war. If the British had 
been so badly crippled as to lose the command of the 
sea and the German battlecruisers and light cruisers 
had passed out on to the high seas, the flow of muni 
tions, food and supplies from America would 
ceased and we should have been unable to land 3 
single soldier in France. 

In that dramatic moment when Jellicoe saw the whol 
German battle fleet before him, he had to make a quick 
decision. Two courses were open: one to close in, 
“damn, the torpedoes,” and overwhelm the enemy with 
his superior forces; the other was to fight a long-range 
engagement, beyond the reach of the torpedo, and herd 
the enemy back behind his mine fields. The first alter 
native, because of the bad visibility and the lateness 
of the hour, meant a dog fight, in the accidents and 
chances of which he might 
his fleet. 

To those who are interested in this greatest fight of 
all naval history we commend the third volume of the 
Official History of the Great War, which has recently 
been published under the title “Naval Operations.” In 
this volume, with the aid of thirty-six maps, giving the 
relative positions of the British and German fleet at as 
many different times during the day and night fight 


have 


have lost a large part of 
He chose the wiser, if less spectacular, plan. 


ing, the student of the war can form his own private 
judgment of the battle and the tactical skill displayed 
by Admiral Jellicoe and Admiral Scheer. 
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Here and There 





MONG the interesting events of July, 1923, was the 
A International Conference on Health Problems in 
Tropical America, This was held in Kingston, Jamaica, 
and attended by eminent surgeons and 
health engineers from all parts of the world. The four 
tropical diseases which are at this time the center of 
attack, and which comprise by far the major part of 


physicians, 


the tropical seourge as it exists today, are malaria, 
amebic dysentery, hookworm and yellow fever. By 
concentrated team work between physicians of all coun- 
tries and all climes, there is made possible an improve- 
ment in economic conditions, in circumstances of life 
and in public health throughout the tropical regions of 
Titled and decorated Englishmen, grown 
gray in exacting service ; quick, nervous, dynamic Latin- 
Americans bent on quickly cleaning up their districts; 


the earth. 


Italian savants to whom the diseases of the Dark Con- 
tinent are as an open book; French colonial doctors; 
academic German professors; chemists, research men, 
United States— 
all these gathered in Jamaica to discuss the problems 
of common interest arising out of the effort to make 
the tropics safer dwelling places alike for the white 
man and for the native. 


biologists and sanatorians from the 


MONG the distinguished gentlemen who took part 
in this conference, a place of prime importance was 
santing of Toronto, whose recent 
discovery of insulin won him international fame. In- 
sulin, as our readers will recall, is the drug that is 
now being given for diabetes. It is not accurately 


enjoyed by Dr. F. G. 


described as a cure; it is merely a palliative, which 
partly arrests the discharge of sugar and partly per- 
mits the patient to live and enjoy an almost-normal 
diet in spite of the diabetic condition. But to the suf- 
ferers from this disease it affords an effectiveness of 
treatment and an expectation of enjoyable life far 
beyond that previously held out to them. 


A‘ emphasizing the international character of the 

conference, we give together with Dr. Banting’s 
likeness that of Dr. Hideyo Noguchi, of the Rockefeller 
Institute of New York. Dr. Noguchi has 


Louis police, accompanied by a very necessary photo- 
graph—necessary, because the man was without a po- 
lice record and therefore unknown to the St. Louis 
detectives. These documents were rushed over to New 
York, got aboard the Chicago mail plane, and trans- 
ferred from Chicago to St. regular train. 
They arrived in the Mound City comfortably ahead of 
the victim, who was doubtless very much taken aback 
to be met at the station by an arresting party thus 
equipped. 


Louis by 


Presumably we shall get the transmission 
of photographs by wire down, some day, to such a fine 
point that the identification of a stranger in a strange 
town can be thus effected—indeed, the only reason why 
it couldn’t be done today would be the absence of the 
necessary sending and receiving apparatus at the times 
and in the places when needed. But actual service of a 
warrant is something calling for the original docu- 
ment, and apparently the air-mail introduces possibili- 
ties here that are as completely wide of attainment 
by any other means as they are novel and intriguing. 








pestOnEc research the world 

over is a heavy loser 
through the death of Dr. Gus- 
tave Geley, Director of the 
Institut Metapsychique Inter- 
national in Paris, and the mov- 
ing spirit of continental in- 
vestigation in this field to an 
even greater extent than his 
position would necessarily im- 
ply. No been 
cabled to this side, beyond the 











details have A. J. Renoe 

meager facts that an airplane in which Dr. Geley was 
traveling from, apparently, some point in Poland to 
Paris, fell with fatal results to the passenger. Dr. 
Geley is known to our readers through his article in 
our issue of November last, describing his work with 
the medium Kluski, at whose sittings were obtained 
the paraffin shells from alleged materialized hands. 
His principal published work was, in its English trans- 
lation, entitled “From the Unconscious to 








HE partnership between science and 
the detection of crime is one about 
written— 
much of it pure romance, of course, but 
much having a pretty solid foundation in 
fact. There even exists in the public mind 
a pretty definite “detective type,” and an 
expectation that the “scientific detective” 
will approximate much more closely to 
this type than the mere police sleuth who 
has graduated from a 


which a good deal has been 


patrolman’s beat 





A more recent volume, as 
yet untranslated, “L’Hctoplasmie et la 
Clairvoyance,” 


the Conscious.” 


brings together his more 
important papers that have appeared in 
the Journal of the Jnstitut. 


Y way of general characterization of 
Dr. Geley, we can do no better than 
quote Dr. Walter Franklin Prince’s words, 
in the Journal of 


American Psychical 





Research. “Dr. Geley was an investiga- 





to the dignity of plain clothes. That the 
popular notion is not necessarily correct 
will appear from the annexed portrait of Dr. Victor 
salthazar, the “Sherlock Holmes of France,” 
resemblance to the standard detective type of fiction 
comes close to the absolute zero. The crowning in- 
dignity would seem to be Dr. Balthazar’s face-full of 


whose 


hair; who ever could imagine a real live detective with 
whiskers and beard like that? Yet the Doctor is very 
much a real, live detective, being one of the eminent 
specialists in the scientific study of crime 








fought yellow fever in Brazil, and was 
able to show the conference a wonderful 
motion-picture display of his experiments 
and his results. On these films the germs, 
light against a dark field, carry on their 
life-cycle, while Dr. Noguchi 
explains the several stages and sets forth 
his deductions. It is largely through his 
own work that Dr. Noguchi is able to tell 


maleficent 





whose work has done so much to put Eu- 
rope ahead of the United States in this 
field. His particular hobby is the critical 
study of the hair of men and animals. 
It appears that it is not alone in fiction 
that the murderer, the safe-breaker or the 
bandit leaves bits of hair around the scene 
Hair of some description, 
whether from the criminal’s head or from 


of his crime. 





the physicians from tropical countries that 


the padding of his coat or from some other 





epidemie yellow fever is almost as ex- 
tinct as the dodo; that we may run into 
sporadic cases, but that never again will the “black 
vomit” run riot through city populations or call out 
shot-gun patrols to protect southern cities against the 
invasion of the infection. Indeed, Dr. Noguchi shows 
by his works that he has faith in the label “finished” 
which he has put on the yellow fever germ; for his 
major interest now lies in another field. He is engaged 
at present in a revolutionary method for destroying 
pathogenie germs by utilizing the actinic rays of the 
sun in conjunction with cer- 
tain chemical agencies. 








HE month’s “short stuff” 

includes an interesting use 
made of the air-mail by the 
police of Philadelphia. <A cer- 
tain offender was known to 
have boarded the train for St. 
Louis, and, for some reason 
unstated, confidence was felt 
that he would not leave the 
train until he got there. The 





= : warrant for his arrest was 


— 








Dr. Hideyo Noguchi therefore mailed to the St. 


Dr. F. G. Banting 


source, is really one of the most likely 
things in the way of a clue for which 
the detective can hope. And Dr. Balthazar, with his 
microscopes and his special knowledge, is admirably 
fitted to make the most of these clues when they occur. 


NOTHER violation of tradition confronts us with 

the portrait of Mr. A. J. Renoe, of the U. 8S. De- 
partment of Justice. Mr. Renoe is equally a scientific 
detective, and his face, though quite different from Dr. 
Balthazar’s, is equally far removed from that pre 
scribed by the tradition of detective fiction. His job 
is the care of Uncle Sam’s collection of finger prints, 
and he has just added the 600,000th specimen to his 
files. The collection was recently transferred from Fort 
Leavenworth prison to Washington. It is in fact an 
international gallery of the followers of the professions 
of the light finger and the heavy fist, arrangements 
being now'in operation whereby all current prints from 
Great Britain, France, Denmark, Argentina, Canada 
and Mexico come to Mr. Renoe and are filed with the 
domestic output. With such vast international galleries 
of roguish finger prints, it is becoming more and more 
difficult for a second offender to get away with the 
penalty due a first offense, no matter what the geo- 
graphical separation between the two, 


Dr. Victer Balthazar 


tor who, because of his general philoso- 
phical and scientific intelligence, his in- 
dustry and his intense convictions, became an advocate 
and an expositor cannot 
afford to neglect, even though they may come far short 
Firmly convinced 
of the reality of ectoplasm, he yet did not think it a 
proof of spirit survival, even though he appeared on 
other grounds to favor that doctrine. Dr. Geley’s por- 


whom other investigators 


of adopting all of his conclusions. 


” 


trait appeared on this page three months ago, almost 
coincidentally with his death, so we do not repeat it. 


A* interesting possibility in the pursuit of mineral 

wealth was uncovered by Dr. George F. Kunz, of 
New York, in speaking recently to the Toronto meeting 
of the 
Science. 


British Association for the Advancement of 
According to Dr. Kunz, more than a hundred 
diamonds have been found in glacial drift in Ohio, 
Indiana, Michigan and Wisconsin. 
of these finds have always been such as to indicate 
that the isolated and widely scattered gems had a com- 
mon origin, and Dr. Kunz strongly suggests that there 


The circumstances 


exists a, presumably, rich store of diamonds some- 
where in Canada, from which these wanderers were 
broken off and carried away in various directions by 
the glacier. 
stone of no less than seventeen carats, discovered by 
well diggers in Wisconsin. Another of thirty carats 
came from an Ontario gravel pit. The nub of Dr. 
Kunz’s argument, however, consists in the very strong 
implication that the paths taken by all these wanderers 
could be roughly traced back; and that the mother 


One of these isolated diamonds was a fine 


pocket would be found approximately at the intersec- 
tion of these reconstructed lines of travel. In its south 
ern movement, says the Doctor, the glacier must have 
shaved off the top of the diamond-bearing clay and 
-arried the stones along, depositing them at random 
along its course. The difficulty, however, is that the 
reconstruction of the original paths can be ‘only up 
proximate; and that as reconstructed, they do not inter 
sect nicely at a single point as they should but leave 
the diamond seeker with a comparatively large terri- 
tory, of which all that he can say is that the big de 
posit of sparklers ought to lie somewhere within it. 
Here, then, is a chance for the prospector who. doesn’t 
mind a heavy gamble! 
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The Failure of Metals by Fatigue 


Why Steel and Iron Give Way Under Repetition of Relatively Slight Stresses 


parts of engineering mechanisms 


were LOR TAIN 





A. Rowlinson 


By F. 


stone or slate. The cleavage planes of the crystals lie 




















by these magnets, pulling on opposite sides of a 











suffer’ many-times-repeated stress rever- usually in a different direction in every crystal. armature A, are transmitted to the lower end the 
| suls. In the case of an automobile crank- When a metal is put under tension, nothing at first test piece 7; the upper end is gripped in a Ider 
} shaft, these may amount to 120,000,000 happens. If the tension be increased, certain crystals which forms part of the adjustable head H hie 
} stress reversals in its lifetime; in the (by reason of the accidental arrangement of their magnets and adjustable head are rigidly connect hy 

case of the individual blades which drive cle » planes relative to the direction of stress) will four vertical columns which form part of the 

i ste turbine his number of stress cycles muy rise “slip” along their cleavage planes. This slip is closely frame of the machine. 
{ © 000000000, 000) The balance-wheel spring of an analogous to a geological fault. It seems to develop All stresses are self-contained within this frame. an 
ordinary watch is subject to about 150,000,000 alterna- au most curious property of the metal along the line no considerable vibration is transmitted to the fi (i 
tions per year, and the life of the watch may run to of slip. It behaves exactly as if the solid metal were tion. The vibrating armature and connecting rov ire 
nuany years. Rapidly alternating stresses of this kind a very viscous amorphous liquid. If no further altera- guided by springs S, without the use of lubricate 
ire well known to engineers as particularly provocative tion of stress takes place, this “liquid” hardens to a slides or bearings, and the machine is therefore ; ost 
he type of failure known as “fatigue failure.” The stronger and harder mass than the rest of the erystals silent in its operation. 

stress to which the material is subjected may be known and nothing further happens. The metal can with- The frequency of reversal of stress is very hig It 
te be very much under the breaking limit nd well stand this condition indefinitely, providing the stress is governed by the speed of the alternator, < 

inder the elastic limit of the material. Nevertheless, does not exceed the elastic limit of the metal and usually 2000 stress-cycles per minute—correspond 

the material appears to grow “tired” under the con plastic elongation does not take place. But if even a 14) revolutions per minute. Each cycle of stre 
tinual alternating stress, und sooner or later it “gives sniall stress be immediately reversed, then the direction cludes one pull and one push. Although the ma jeri: 
up the ghost” and fails. of slip is reversed too, and the “liquid” layer increases of tests are performed with stresses ranging bet wee 
This fatigue failure, is of particular interest to the aut each reversal, until ultimately it is squeezed out equal intensities of pull and push, the ratio bet wee 
modern engineer, for the increasing use of high-speed from the surfaces of slip. The “liquid” film (we must the extremes may be varied at will. The adjustimer 
mechanisni and the cutting down of weight by scientific call it so, because it behaves quite differently from is affected by giving the flat springs S a suitable « 
design, imposes far higher stresses upon individual solid material) is, of course, of ultramicroscopie thick- gree of initial load, as indicated on the scale /. Thy 
purts than was cus ness only, and when it is squeezed out, it springs serve the further purpose of compensating thy 

tomary years ago. To leaves an ultra-microseopic erack in the force required to accelerate the armature an 
ne extent these higher erystal. The cracked crystal is thus weak- fittings in their small but rapid vertical moveren 
stresses have heen met ened, and more stress thrown on its neigh- The spring stiffness may be adjusted, by the use of thy 
by the introduction of bors. These in their turn begin to slip and clamps shown, to suit widely different frequencies of 
new alloys and metals operation. The mam 

the n kel iickel tude of the stresses 

chrome ind = = ehrome measured by a con 
vi fium steels used in a . + _—- 7 — bined stress gage an 
ute construction ar ’ differential ammete 
ease in peint Yet the , /, “Ln An automatic — release 
engineer s constantly Gf LZ provided for the pu 
brought into touch with / pose of shutting off t} 
examples of fatigue fail- current when the tes 


ure The peculiar char 
teristic of this type 
of failure is that no 


deformation of the mu- 





teria ippears to have 
take mw Stretch- 
ing o1 luction of area 
hut simply a crack run- 
ning through thre ma- 


terial affected. The sur 


faces of the fracture are 


often bright and shin 
ing with pronounced 
ervstal facets the same 
type of fracture as is 


produced by shock frac 


ture of 
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NA Layers // 





How metals get tired, 





ibove: Diagram illustrating the progressive formation of “slip bands” and fatigue tions is counted b 
cracks in the crystal of a metal. The early stages resemble the formation of a revolution counter ol 
geological fault. Left: The Haigh machine for subjecting metals to alternating the shaft of the spec 
stresses at a rate as high as 2000 cycles per minute, in order to learn the “fatigue alternator. As a rule 
limit’’ below which no fatigue occurs. The reference letters are explained in the text - 

the maximum — stres 


and the apparatus for determining the facts 


piece breaks, is 
small trigger 
tached to the vibrating 
armature, This 
to stop the machine ir 
stantly after failure 
The number of altern 


actuate 


by a 





serves 


\/ // 


Cracks 


» 


range is about 325 
pounds this 








corre 








continued reversal produces cracks 


stress 

















This was first noticed in them also. Ultimately all these cracks 
by the pioneer railroad coalesce, and continue right across the 
engineers about 1840 metal, which fractures. The surfaces of 
vhen locomotive erank slip, where the “liquid” was formed, then 
shafts of tough ma- show up as bright facets—the so-called 
terial were found to fail after short service, in such a crystals which led to the belief in the old erystallization 
manner as fo suggest brittleness The phenomenon theory. 
was exceedingly puzzling, and much research ensued. This action, of which every stage can be closely 
The result was that engineers came to the conclusion followed under the microscope, is now accepted as the 
that prolonged alternating stress leads to a molecular correct explanation of fatigue failure. The greater the 
re irrangem« nt of the metal, a recrystallization in fact, tress range at reversal, the smaller will be the number 
vith- a tendency to brittleness. This view was formu- of reversals before fracture. There must be a point, 

ted about 1870, and got into all the text books. So however, where there are no crystals affected by slip, 
eurious is the persistence of tradition that, although and where the reversals may therefore be repeated in- 
nore recent research has offered abundant proof of the definitely without failure. Actual practice verifies 
fallacy of this belief, it is still to be found in the this; and the maximum stress-reversal load that can be 
minds of many engineers and even in ostensibly up-to- borne without ultimate failure is known as the “fatigue 
date text books limit.” 

The metallurgical microscope explains how and why Accurate determination of this limit has been the 
fatigue fallure comes about All metals, even the most object of much research, and various types of machines 
ductile, exhibit a erystalline structure under the micro for doing the testing have been offered. Those which 


metalttic 


but 


wetted 
wetted 1 


erystals are rarely the 
ordinary 


suppose, (mn 


brittle, many- 
experience of 
the contrary, 


SCOT 


f which our 


hings 


might lead us to 


crystals 


they are most indefinite in shape, often long-drawn-out 
into fibers (as with wreught iron), sometimes large, 
ometimes small The one great feature about them 
all is that the lines of crystal junction are harder and 
tronger than the body of the crystals themselves, For 


this reason the erystals seldom pull apart one from the 


other (in sound metal), but tear across their substance 
Kach ervstal has its own cleavage planes, through 
which it fractures most easily—just like a piece of 


depend upon the use of ordinary mechanical loads, how- 


ever, suffer from numerous drawbacks. Vibration is 
apt seriously to affeet the results; high speeds set up 
unbalanced actions that destroy the apparatus so the 


tests necessarily consume much time; and sometimes 
the load is partly in the nature of a bending stress, 


rather than 


The 


entirely a longitudinal one. 

latest form of machine for alternating-stress 
testing is the Haigh machine, of which a diagram is 
shown. The action of the machine depends on a pair 
of electro-magnets, VW, and M,, supplied with two-phase 
current from a smaJl alternator. The forces generated 


(Continued on page 292 


Older Than Tutankhamen 


Hk picture on the opposite page illustrates one © 


the most dramatic discoveries in the history 
archeology, when a fall of the cliff face near Byblos 


Syria, without other damage of an 
out of a very ancient rock-cut tomb, ov 
the existence of which had long 
suspected but never proved. This slide revealed, to 
huge sarcophagus with a 
mushroom-shaped knobs by which, 2 
originally handled. The rock 
and a layer of muddy 
which had filtered down through the ages, 
floor, engulfing the vases and other objects shown. 1! 
the gallery a further small tomb or grotto was fount 
The whole was originally exeavated and entered b 
means of three pits to the surface, afterward walled il 
below and filled in above. Our drawings show, in add 
tion to the general view, an inset in which appears th 


scooped a corner 
description 
1H) ve 


irs’ old, heel 


chance passer-by, a 
lid, having 
doubt, it 
is very 


unique 
large 
wis hereabou 
knee-dee| 
covered tht 


porous soil, 


sarcophagus itself, with lid raised and contents ex 
posed, in the position which it must have occupie! 
while being lowered from above. The contents indi 


cated are: (1) anatomical ashes and human-bone frag 
ments, with small bones of kid or lamb, ox, partridge an 
fish; (2) damp, blackened remnants of weaving; (3 
lamp of bronze and gold; (4), (5) silver 
goblet of obsidian and gold, undoubtedly Egyptian, in 
scribed with praenomen of Amenemhat III (1850-1 S0 
B. C.), showing that the decedent, a Phenician prince 
was probably a vassal of the Pharaoh; (7) two gol 
(8) alabaster vase; (9) bronze vase; (10 
plaques of ivory or luster ware, ete. For the purposes 
of the picture the cliff is, of course, shown cut awa) 
to expose the tombs, 


vases; (6) 
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salvers: 
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Shoe condition caused by advanced 
stage of weak foot 


Fos ne "3i58D 


STATICS of the human foot have long 
been a subject of interest to orthopedists. 
differences in feet, however, 
have made it difficult to com- 
| pute the average distribution of weight 
x = P 
—s upon the anterior, middle, and 
e 4 


Structural 


extremely 





al posterior 


lll posed 
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What the Shoe Reveals About 


the Foot 


How Uneven Wear on Soles and Uppers Serves as 
an Indication of Foot Defects and Weaknesses 


By Hamilton M. WV right 


very directly to foot defects and foot weaknesses. 
One cun learn a great deal about feet by the condi- 
tion of the shoes, by scrutinizing each point of bearing, 
the tread or gait of the weurer, the condition of the 
counters and of the shank, and by examination of the 
inner sole of the shoe, when, of course, the shoe must 
be removed. The inner prompt means of 
identification of numerous foot troubles. A weakened 
arch is frequently indicated by 


sole is a 





parts of the foot when the body's weight is 

pon if It is correspondingly difficult to estimate the 
pressure exerted upon the shoe at 

the points at which the pressure is 

exerted The reader will find an 

excellent treatise upon the subject 

of foot statics in a recent series in 


The Military Surgeon, by Halbert 
L. Dunn, M.D., M.A., First Lieu- 
tenant, Medical Reserve Corps, U.S 
Arniy 


e 


which is unquestionably one 
eontributions to 





the foremost 





the inner sole. If depressions are 
found in the inner sole at the ends 
of the fifth, fourth and third toes 
you can look for a weakened arch. 
If depressions are found in the cen- 
ter of the inner sole across the ball 
of the foot, you may expect to find 
metatarsal weakness where one or 
| more of the metatarsal heads have 








literature on foot 
iopedics, and not only 
thought upon 

mathematical 
distribution as 
determined in group studies. 

It is not essential here to go exhaustively 
distribution or 
weight of the body. 


contemporary 


} 
i 


ort presents 


the best authentic the metatarsal 


} 


subject but 


gives a 
unalysis of weight 
into the 
exerted 
The 
through the foot are gen- 
certain limitations 


question of weight pressures 
by the foot when bearing the 
exerted 
Within 


it is possible to point out foot defects and weaknesses 


mechanical forces 


erally recognized, general 
wear on the shoes. 
diagnosis will be 
presenting an 
interesting summary of the way in which an average 
group of persons neglect their summation of 
are betrayed by the condition of 
startling to the average layman. 
recently been compiled by Dr. 
William M. Seholl, the well-known foot orthopedist, to 


abnormal 
method of preliminary 


which are indicated by 
Although this 
it once recognized by orthopedists as 
feet, the 
foot weaknesses that 
the shoes will be 


Such a summation has 


vyhom we are indebted for the photographs on this 
page. While intended as a guide in shoe fitting, it is 


’ revealing commentary on the prevalence of 
foot defects mainly due, no doubt, to social causes such 
badly 
causes resulting in weak foot muscles and strain on the 


realivy a 


is poor shoe fitting, shaped shoes, occupational 
foot, and similar factors too numerouos to mention. 

A turning ankle will twist the shape of the shoe. A 
bunion will distort the strain and stretch it. 
Men, women and children, and especially women, with 
turned counters, bent down shanks, 
wrinkled and creased vamps, widened and protruding 
bunion joints, and crooked and worn down heels may 
be seen in 
sulting from foot conditions. It is natural to favor a 
painful or soft spot and this results in your twisting 
the foot in “walking. An ankle that tips toward the 
inside may be due to weakness of the longitudinal arch 


shoe, 


heels, crooked 


every city. These are shoe conditions re- 


of the foot 
We find 


ascribed to the 


defects in the shoe whose origin may be 


fact that the 


Uneven pressure on sole, 
weakness, has 
down this shoe as well as the foot 

inside 


become depressed and slightly dis- 
placed. This condition may also be 
revealed by the outer sole wearing 
: through at the same point. When 
it the sole and welt stitching in the 

shank is ripped, you may expect to 
find a condition of longitudinal arch weakness, except 
of normally high arches where this would not 


due to 
broken 


in cuse 
ippear. 

To summarize: People whose shoes are short fre 
quently make indentations in the inner cap of the toe 
of the shoe; the end of the toe of the sole is usually 
stubbed off. 

Those with irritating 
weight to opposite side or on the 


severe, corns throw their 
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Uneven wear on slightly turned 
heels means an improper posture 


Bugs Which Will Not Take Poison 
N experiments conducted in apple orchards in west 
ern New York by the entomologists of the New rk 
State Experiment Station at Geneva, N. Y., it as 
found that when the spraying to control aphids was 
done from the top of the spray tank the results wer 
quite uncertain, due to the fact that the insects con 
gregated on the lower branches of the trees where tly, 





spray mixture failed to reach them. But when the 
spraying was done from the ground and under the 
trees practically complete control of the pests was 


accomplished. A pressure at the spray tank of 200 
pounds per square inch is used in order to atomize the 
spray finely and insure that it shall cover completely 
the surfaces it hits with a thin but effective film 
Aphids are commonly called plant lice. There are 
several varieties of them. One variety seems to enjoy 
cabbage leaves literally to the full, and in dry wether 
they have been known to ruin a crop of cabbage. They 
do not like water or rain and so they generally con 
gregate on the lower side of the leaves in 
escape it. Here, if undisturbed, they propagate in 
mense numbers. Within a short time the whole under 
surface of the leaf is covered, the aphids being packed 
in so tightly that not one per cent of the surface of the 
leaf may be seen. They give to the underside of tli 
leaf a grayish, waxy appearance which on closer ex 
nation is seen to be due to their own natural color, 
They cannot be shaken off nor are they more than te 
porarily discouraged by rough treatment. But they gv 
on multiplying, so that several layers may actually con 
gregate. Sixteen 


ordet 


broods of these 





heel, so as to avoid pressure 


People with bunions and en- 
larged toe joints, which may be 
caused by weak arch or flat foot, 
ure apt to wear their shoes to 


the outside to avoid pressure. 
People with weak ankles and 
flat feet often wear off the inner 
horder of the heels, owing to the 
overbalancing of the weight on the 
inner border of the arch 
People having metuatarsalgia, 
often with pain in the forward 
part of the foot caused by a weak- 








insects may be hatched in a singk 
season, the method of multiplic: 
tion being known as parthenogent 
sis, in which an imperfect female 
hatched from an egg layed by 

perfect female goes on reproducing 


its kind for a number of genet 
tions without renewed impreg 
tion. The baby aphids come s 


fast that were it not for the va 

ous checks implied by the balance 
of nature the whole world woul 
soon be filled with plant lice. Thi 
cause the cabbage leaves to cur 








ened anterior (transverse) arch at 
the ball of the foot, are apt to 
spread the uppers of the shoe over 
the outside edge of the sole. The 
ball of the foot simply flattens out. They frankly ad- 
mit that no shoe seems to hold its shape. 

Women having arch weakness complain that slippers 
und low shoes bulge at the sides. They are not success- 
ful in obtaining a neat fit. 

Slipping at the heel is also due frequently to a weak- 
ness of the arch. 

If you have a painful corn you do not walk normally. 

You “favor” the foot by stepping 





kept their leg 
muscles in condition. Per- 
haps they have neglected to exer 
cise them properly, or have strained 
muscles of the 
leg through constant standing in 
one position in their daily work. 
Many complaints are heard from 
shoe stores on the 


wearers have not 


good 


or weakened the 


customers of 


poor service given by the shoes 
purchased, laying considerable em- 
phasis on poor material because 
the shoes do not hold their shape, 
and bad workmanship on account 


of the stretching and giving away 








lightly upon it. If you have a 
bunion you will, perhaps by some 
means unknown even to yourself, 
give that bunion away to the eagle 
eye of the expert in “shoe read- 
ing.” One who has a_bunion 
walks gingerly so as to place the 
least possible pressure upon. the 
afflicted great toe joint. When you 
press upon the sensitive spot, the 
whole body responds to the pain 
message which the nerves send to 
the brain. Unconsciously and per- 
haps even consciously, the posture 
is.changed to avoid pressing down 
upon the tender spot. Consequently 








of certain seams and _ stitching. 


Yet, if a careful analysis is made 
it will be revealed, in many cases, 
that the complaints can be traced 


The spreading of the uppers over 
the soles again indicates metatar- 
sal-arch weakness 


an old worn-out pair of your shoes 
may tell the orthopedic surgeon 
more than you can. 


Case of rotating ankle (right foot), 
and the result on the shoes 


not upward but downward. In fact 
in many cases these curl into a sort 
of roll so that the aphids are pro 
tected not only from the rain, but 
from the spray which is intended to kill them. During 
a prolonged drought their increase is so great that the 
plant is either prevented from growing or 
shrivels up and becomes a runt. The only method of 
getting at them completely is to hire a boy to run 
along the rows of this crop and open the curled leaves 
by hand, a method that smacks more of the Orient than 
of busy America. 

Poisons of the sort used to kill worms and insects 
that eat the foliage of plants do not even cause aphids 
a stomachache. If the poisons could be got inside the 
insects they would easily be killed, but these creatures 
are equipped with an implement something like that 
of the mosquito, which they thrust down under tlhe 
surface of the leaf where there is no poison and suck 
the juices. They take their nourishment through 4 
lemonade straw. This at once explains why ordinary 
poisons do not kill them. Many farmers have tried al 
sorts of poison spray in order to kill aphids, but with 
out success; while a non-poisonous dose of whale oi! 
soap will very effectively do the work. But it must 
actually hit the aphid and cover its body. This fills 
the pores of the little pest and smothers it, for it gains 
its necessary oxygen supply through its pores. That 
accounts fully for the necessity for throwing the spra) 
upward from below the foliage, as observed by ‘hi 
Geneva Experiment 
aphids, 


cabbage 









Station in tests with apple tree 
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Continuous Depth Indicator for 
Ships 


\ ANY ships are lost every year by 
1 running onto the shore or tearing 


their bottoms out on rocks which project 


uy from the sea bed. In every instance 
if the captain had been apprised of the 
actual depth of the water the disaster 
would not have occurred. It is true that 
he could have taken soundings with the 
lecd, but this operation would have en- 


tailed slowing down or even stopping the 
vessel. Not a big matter, one would 
think, in view of the risk of hitting the 
bottom when in narrow waters and among 
strange currents which are liable to drive 
essel off her Yet, instead of 
king certain of the depth under such 
ditions it is astonishing how often de- 
pendence is placed on apparent distances, 
the recognition of a light or the position 
as found by dead reckoning; with the re- 
sult that ships are not infrequently piled 
up on sunds or rocks when they ought to 
be proceeding safely in deep water. 


course, 


It would seem that an instrument is 
wanted which will give a continuous in- 
dication of the depth while a vessel is 


approaching land at 
is exactly what a 
been invented by 
Burn, 

On looking at the illustration, 
who know anything about naval gunnery 
will recognize the range-finder in the 
depth-finder shown diagrammatically as 
applied to an ocean liner. On the left is 
a searchlight which projects a beam of 
light through a circular window of thick 
gluss in the ship’s bottom. This beam is 
directed straight downwards and produces 
a spot of light on the bottom of the sea. 
A gate-valve will be noted the 
searchlight, which when closed completely 
cuts off the opening in the bottom of the 
ship, this device being provided to protect 
the ship from flooding if the glass in the 
window should be broken. 


full speed; and this 
device that has 
a British pilot, Captain 


does, 


James 


readers 


below 








PROJECTOR 





the lowest grade of ordinary rock crystal. 

There is a great deal of popular 
understanding as to what the jewels of a 
watch actually are. They are the 
in which the pivots rum, and they must 
be made of the finest material if the watch 
is to give good service. There are 


mis 


points 


from 


seven to twenty-three of these points of 
jewels in a watch, and unless they are oj 
good quality and fit the wheel-pivots per 
fectly, the watch will be a poor time 
keeper even if it does run. 

Jewels in removable settings ure so 


commonly used today that they are x 
staple article with watch material dealers 


The quality and workmanship of these 
jewel settings varies, of course, and the 
watch repairer, as a rule, has to search 
for one which is perfect. Any setting that 
has the jewel out of center may throw an 
escapement or gear out of proper aline 


ment and change it so much as to disturb 
the entire adjustment of the watch. 
Often a slight bump wiil bend 
the watch continues to run, and the owner 
of the watch forgets all about the fal! 
Then in a week or so, the watch stops 
The jar or jolt, as the case may have been, 
bent a small pivot, but not enough to stop 
it at once. The pivot revolves in its jewel 
setting out of its true center, until it be 
worh and has to be replaced 
Bumps of this sort are especially apt t 
happen to watches worn on the wrist. If 
ohe sought a place where a could 
be worn to receive the muximum number 
of, severe shocks the wrist, which is nearly 
ulways being moved rapidly and 
quickly would doubtless receive the choice 
Many times a bump will crack a jewel, 
and often the watch will continue te run 
When a jewel is cracked, it leaves a rough 
edge, and the pivot revolving 
cracked the jewel is 
Then, instead of a new jewel, the 
may require both—a pivot an 


a pivot; 


comes 


watch 


stopped 
Copy i 


aguinst this 


edge of soon cut 


watel 


ia jewel. 


Handling Grain in Lighter 








At a measured distance to the right is 
an observation window 
of a gun-metal chamber, which is open 

the bottom and contains a 
flattened tube mounted on trunnions. One trunnion is 
brought through the side of the chamber and is fitted 
with a lever to move the tube, while a pointer is pro- 
vided to show the angle of the tube with the horizontal. 


in the upper side Using the 


to the sea at 


When the tube is directed on the spot of light, this 
ingle enables the operator to calculate the distance 


away of the sea bottom, i.e., the depth. 
right-angled triangles of 
known and 
while 


pointer on the trunnion. 


It is a simple 
which the length 
the angle at end, one 
the other is shown by the 
From these particulars it is 


problem in 
of the 
heing 90 


base is each 


degrees, 


easy to work out the length of the perpendicular (the 
beam of light). There is, however, no need to go 


through this calculation every time the depth is taken; 
either a table of depths corresponding to different 
angles is prepared, or the depths are marked on the 
dial instead of degrees. 

As described above, Captain Burn’s depth-finder has 
been fitted to the Tyne pilot-boat, “Queen O° the May.” 


principle of the range-finder to get continuous indications of the 


depth in shoal waters 


ror and read the angle in the chart-room. All that is 
required of the officer on watch will be to look down 
the tube and move the mirror until he sees the spot of 
light, when the angle will at once give him the depth 
of water. 


Watch Jewels 

WATCH movement 
diminish its wear. In a watch—all watches that 

are worthy of the name—the lever and the balance 
wheel pivots always run in bearings made out of jewels. 
Also the pallets—the arms of the lever which translate 
the circular motion of the escape wheel, into the vibra- 
tory motion of the balance—and the ruby pin, the pin 
in the roller of a lever staff which acts in the fork of 
the lever and receives the impulse from the escapement, 


contains precious stones to 


ure generally made of hard stone, In high-grade 
watches, the bearings of the entire watch movement 
are jewelled. The best grade jewels are made of 


sapphires or rubies; the cheaper grade, of garnet; and 


Harbors 
Shannon 


A T the port of Limerick on the 
River in Ireland peculiar conditions 


exist which make the unloading 
ships a problem that has been solved in an. 
manner. At the Limerick docks the height of the water 
will not permit the unloading of ships until they have 
been relieved of part of their cargo. A specially con- 
structed vessel carrying a pneumatic elevator arrange- 
ment meets the incoming 
down the river and part of the grain cargo is removed 


of grain 


interesting 


vessels at a point 18 miles 


to a barge which is then towed to the dock. By this 
method the grain vessel is tightened of enough of its 


cargo to permit its progress on up the river. 
The pneumatic plant handles 150 tons an 
means of a suction plant and 120 tons an hour by a 
combined blowing and suction device. Grain is drawn 
from the cargo ship and deposited in a receiver in the 
center of the vessel, whence it flows into a tipper seal 
The seal is located just below the deck and 
the grain into a steel hopper. A shoot from this hopper 
feeds the grain into a chain type bucket elevator. From 
this elevator the grain goes through automatic weigh- 
ing devices and passes by means of a bucket 
elevator over the side of the 


hour by 


delivers 


second 





In this case, the distance between the seurehlight fit- 
ting and the observation 
window (the base of the 


triangle) is 31 feet 5 inches. 
Depths up to 16 fathoms 
as given by this device 
have been found correct 
when checked by “heaving 
the lead.” 

Further experiments are 
being made with a view to 
transmitting the  indica- 
tions shown at the observa- 
tion window to the chart- 
room. In all probability 
the spot of light on the sea- 
hottom will be reflected by 

mirror through the ver- 
tical tube shown in the 
llustration. The angle of 
his mirror doubled and 
ubtracted from 90 = de- 








vessel to a band 
emptying into a barge. An 
alternative delivery system 
is arranged so that the 
grain may be admitted into 


conveyer 


pipes through which a 
vacuum pump exhausts 
and the grain is thus 
blown over the side inte 
another vessel for trans- 
porting to the dock. Still 


another alternative system 
consists of a spout ar- 
ranged so that the contents 
of the hopper can be drawn 
off into sacks and weighed 
for checking the accuracy 
of the automatic scales. 
This method involves ex- 
tra work and expense but 








rees will be the angle re- 
juired. Arrangements will 
ve made to adjust the mir- 





Lighter for handling grain and other bulk cargoes in the shallow harbor at Limerick, where loaded ships 


cannot reach the docks 


the aetual handling of large 
amounts of grain by ma 
chinery is relatively cheap 
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Turning the Wheels of the Railroad: Steam Locomotives 





pe a comparatively simple machine of one hun- 
dred yeurs ago, the steam locomotive has evolved 
into monster of steel, draped with some 15,000 parts 
each of which must be transported up and down the 
railroad, inspected with untiring regularity and re- 
placed frequent) These monsters range from 200 to 
100 tons in weight, and do well if they drag three or 
four times their weight of paying freight on a com- 
peratively level road. If efficiently handled a steam 
locomotive iy earn a gross revenue a little more than 
its cost in a vena which is a matter of $65,000 or 
more As far as the modern passenger steam locomo- 
tive is concerned, the climax is reached .in the Moun- 
tain type locomotive with its eight huge drivers each 


coaches 


at high speed for 


plain 
is the 
Union 


[t is 


inches in 


capable of hauling twelve steel 
mountain, desert and 
a distance of 815 miles! This 


diameter, 
‘ 


weighing 875 tons over 


performance of the Los Angeles Limited of the 
Pacific Ratlroad. 
rather surprising to learn that the usual steam 


locomotive is a firm believer in the eight-hour working 


day. The carefully-prepared statistics of the leading 
railroads disclose the startling fact that only about 
one-third of the life of the average steam locomotive 


is actually spent in productive work, namely, the mov- 
ing of cars. The balance of the time which the usual 
steam locomotive spends in the terminal, in engine 
houses and so on is non-productive time, not to men- 
tion the long periods spent in the repair shops. Taking 
the Class I railroads in the United States during 1921, 
the average non-productive time of freight locomotives 
amounted to somewhat more than 17 hours out of the 
24; hence the locomotives were idle and not earning 
two-thirds of the time. In fact, during this time they 
are not only non-productive, but are actually costing the 
railroads considerable sums of money for attention and 
fuel in keeping them hot and otherwise taking care of 
them at terminals. During the same year the average 
monthly mileage of freight locomotives in active service 
on all classes of railroads was only about 2400 miles, 


and for passenger locomotives only 4100 miles. 
proximately 40 per cent of the average locomoti 
time is spent with the mechanical department, ca: 
for running repairs, turning, its monthly boiler w 
and its annual vacation of 20 to 30 days for comp 
overhauling. Thus it will be seen that the 
locomotive works hard when on the job, but it | 
at least two-thirds of the time. 

The average life of the steam locomotive is f: 
fifteen to twenty years, and if proper care is given 
the replacement of parts, it should constantly give ; 
isfactory The usual practice on the lead 
railroads is to place the latest and largest locomot 
on the main line, while relegating the displaced loco 
tives to suburban trains and branch lines. Howe 
during recent years steam locomotives have ordina 
been retired on account of constant changes in oj 
tion, resulting in changes in design and size, maki 
an engine obsolete far before the time it was actua 
worn out in service. 


ave! 


service, 








Medium weight engine for heavy local pas- 
senger service. Especially designed to de- 
velop relatively high tractive power in 
starting, in order to gain speed rapidly and 
thus maintain high average speed over runs 
where many stops must be made. Driving 
wheels 68 inches in diameter. Weight, with 
tender, 413,500 pounds. Starting tractive 
effort, 41,328 pounds 





Passenger engine built to produce the most 
effective practical combination of sustained 
speed and great tractive power. Driving 
wheels 80 inches in diameter. Weight, with 
tender, 467,890 pounds. Starting tractive 
effort, 44,460 pounds. This is the Pennsyl- 
vania Railroad’s standard engine for heavy 
through passenger service, except where 
conditions. require the heavier type immedi- 
ately following 


\ 











A newly designed “Mountain” type engine for 
through passenger service where maximum power 
is the chief consideration. Also adaptable to spe- 
cial uses in the fast freight service, such as the 
handling of preference trains with perishable and 
other high-class freight. Driving wheels 72 
inches in diameter. Weight, with tender, 559,600 
pounds. Starting tractive effort, 64,550 pounds 





Pennsylvania Railroad’s standard heavy freight 
locomotive. Weight in working order, with ten- 
der, 582,100 pounds. Driving wheels 62 inches in 
diameter. Starting tractive effort, 90,024 pounds. 
The engine here shown was built by the Baldwin 
Locomotive Works from the Pennsylvania Rail- 
road design. Many locomotives of this type have 
also been constructed by the Pennsylvania Rail- 
road at the Altoona Works 

















Special type simple Mallet articulated engine of extraordi- 
nary power, constructed specially for use in “pusher” ser- 
vice to help heavy freight trains over the long, steep 
grades on the east and west slopes of the Allegheny 
Mountains. 

with tender, 
135,000 pounds. 


Driving wheels 62 inches in diameter. Weight, 

805,500 pounds. Starting tractive effort, 
Designed by the Pennsylvania Railroad 
and built at the Altoona Works 
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of the Railroad: Klectricity and Gasoline 
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MITTING that the steam locomotive is an advo- 
A cate of the eight-hour working day and that it 
never misses an opportunity to loaf, all the while cost- 
ing the railroads large sums of money for fuel, main- 
tenunce and operating staff, the fact remains that the 
stecin locomotive is still very much in evidence. Time 
and again it has been threatened by the electric loco- 


motive: but after all the facts and figures are in, the 
decision of the railroads is to retain the steam locomo- 
tive us the good old reliable motive power, while em- 
ploying electric locomotives and multiple-unit trains 
for those sections entering large cities and for suburban 
service. Also, railroads have found electrification ad- 
yantageous in localities where water power is abun- 
dant and cheap, while coal is scarce and exvensive. 


he accompanying collection of steam, electric and 
gasoline rolling stock of a typical American railroad, 
in this instance the Pennsylvania, gives some idea of 
the wide variety of services to be handled and the cor- 
responding types of rolling stock. Still, such types as 
switching locomotives and the smaller eight-wheelers 


for branch line operation have not been shown here 
for want of space. 

The main application of electricity as the motive 
power for railroads is for those sections entering and 
leaving large cities, where the smoke nuisance is to be 
avoided. Furthermore, over such sections there is cer- 
tain to be considerable suburban traffic, and electric 
operation has a decided advantage in this type of 
For suburban service the standard practice is 
to employ the multiple-unit coach, which has its own 
electric motors and controlling equipment, and which 
is combined with other similar coaches to form a train 
under the control of a single motorman. The flexi- 
bility of the multiple-unit train is remarkable. Not 
only can a train be made up of any number of coaches 
to accommodate the fluctuations of traffic, but such a 
train accelerates rapidly and thus makes for a mini- 
mum of lost time for stops, as compared with the 
comparatively long stops of the locomotive-drawn train. 

Electric locomotives are no longer a rarity, being 
used on a large number of American railroads. Where 


service. 


electricity may be generated at a reasonable cost, the 
electric locomotive is quite economical to operate and 
electrification becomes economically sound, despite the 
heavy investment in 
plants, transmission lines, and the trolley or third rail. 
One thing certain about the electric locomotive, and 
that is its steady performance. An electric locomotive 
goes on working day after day with little attention as 


generating equipment power 


compared with the pampered locomotive. It puts in a 
far greater number of working hours than the steam 
locomotive, and when it does happen to be idle, it is 


not consuming fuel nor does it require an engine crew 
in attendance. 

The last werd in railroud motive power is the gaso- 
line car. Originally this type was little more than a 
motor bus provided with flanged wheels, but it h: 
now developed into a passenger coach with the same 
general lines as the usual coach. 
finding a real field of utility on the branch lines of the 
railroads, where the traffic is too light to make steam 
or electric operation profitable. 


Gasoline ears are 





Multiple-unit electric passenger coach, 
standardized by the Pennsylvania Railroad 
for suburban electric passenger’ service. 
Used extensively on the electrified suburban 
lines in the Philadelphia district. Seats 72 
passengers. Weighs 118,600 pounds. Op- 
erates from either end. Each car carries 
its own power. Two or more cars may be 
combined into a train controlled by a single 
motorman 
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a 





Entirely new type of electric locomotive. 


Highly standardized for general utility 
work. With high gear between motor and 


wheels, it operates as a high-speed passen- 
ger engine; with low gear, it develops great 
tractive power required for freight service. 
Works on either alternating or direct cur- 
rent supply, with slight change in control 
apparatus. Weighs 408,000 pounds. De- 
velops starting tractive effort of 100,000 
pounds in low gear and 54,000 pounds with 
high gear 





Most powerful single-unit electric locomo- 
tive ever built for any railroad. Designed 
especially to give maximum efficiency for 
heavy, slow-speed freight service. Weight, 
516,000 pounds. Starting tractive effort, or 
straightaway pull on level track, 140,000 
pounds. At speed of 20 miles per hour, this 
engine is capable of producing continuously 
and for an indefinite period a tractive effort 
of 73,000 pounds 


a all 
aa. | 
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Type of gasoline-propelled passenger car 
designed for use on certain Pennsylvania 
Railroad branch lines in connection with 
light traffic. The weight of this car is 
30,000 pounds. Seating capacity is 38 pas- 
sengers, with emergency seats for eight 
more in the baggage compartment. It 
measures 42 feet 8 inches long. This design 
is more like a railroad coach and less like a 
motor bus than the usual run of gasoline- 
propelled passenger cars now being intro- 
duced for branch line service of other 
railroads 

















OCTOBER, 1924 


water that the air is able to change the dark, heat- 
ing rays of the spectrum into heat. 

Thus it 
a necessity 


dioxide jx 
were possible 


becomes self evident that carbon 
for all plant life. If it 

give the plant carbon dioxide, which is so essentia 
the development of its structure, in some simple 

eusy way, then we should have a method of feeding 

the leaf. 

what the exceptionally 


directly through 


This is simple invention 
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Bringing the Carboniferous Period Into the Greenhouse 
How an Artificial Supply of Carbon Dioxide Stimulates Plant Growth Far Beyond Normal 
By Dr. Ernest Bade 
2 Van ge [ELE coal age was a most wonderful period serve the purpose of transpiration—the giving off of 
|B Pe)| for the luxuria development of all vege superfluous water vapor. <A far greater quantity of 
me ul | tation it an 4 cline ae preteen Bene pn ge adel * uae Soy ne at belle Pe 
ie | Pose! prolificacy and vast superabundance in plant’s most rapid growth than is given off as oxygen. 
i — the growth of plant life. Although there The process of assimilation splits the carbon dioxide 
————=< were only a few types represented in this into free oxygen while the carbon is transformed into 
period of coal formation, dee a still unknown compound 
he superabundance of the which is incorporated into 
then existing forms, and ! the structure of the plant. 
the rupidity of their growth, In the green leaves 


imagination 


In t} distunt and pre 
istori clas the sun Wius 
eiled by a dense fog. The | 
ray of the sun could not 
then pl upon the soil. It 
was as a dull. glowing ball 
or blood-red disk, that the 4 
jueen f day stood high in | ° 


the heavens. When the mist 





munufactured 
with the aid of both chloro- 
phyll and light out of those 
inorganic substances which 
taken up or ab 
Thus water and 
carbon dioxide gas combine 
and form carbonic acid 
Two molecules of this car- 
} bonie acid are taken by the 


starch is 


it has 


sorbed. 








had slightiy dissipated, [ plant and manufactured 
none of the golden rays : —— Z > - into formie acid, thereby 
could as vet reach the Diagrammatic view of the operation of the system producing free oxygen and 
steaming mainland. Grad- of forcing carbon dioxide upon the growing plant = giving it off as a waste 
ually the fog was lifted, product. Two molecules of 


the powerful, all-embracing light became stronger and 
until the sun, in all its splendor, shone down 
ithed the earth. The rays of the sun worked, 
an abandon of energy, upon the green cells of the 
young plant gave, from the air which 
with carbon dioxide, that carbon 
today, is found in the beds of coal. 


The green plants possess 


stronger 
ind bh 
with 
and 


world 


was 


then supersaturated 
whic h, 
a double “respiration.” Dur 
oxygen and take up carbon 
it night this process is reversed. Then oxygen 


is taken up AS soon us 


ing the day they give off 


dioxide 


und carben dioxide is given off. 


i plant is sealed with a certain definite amount of air, 
the individual constituents of that air remain un- 
changed. The carbon dioxide used during the day is 
given off again at night. If carbon dioxide is now 


to the air or if water containing 
given, then an analysis taken of the 
will show 


udded during the day 
earbon dioxide 
later date that oxygen predominates. 
the giving off of 
wess Of assimilation entirely dependent 
daylight. 


Ine taking up of carbon dioxide and 
oxygen is a pr 
ufficiency of 
Both methods of respiration are 
The y 


ipparently two separate and antagonistic properties. 


necessary for the 
complement each other although they are 


Che carbon dioxide given off by the plant is produced 
by the combustion of organie substances whereby heat 
is developed. This naturally necessitates that this 
process of respiration is accompanied by a loss in 
weight, so that rapidly growing plants become de- 
cidedly lighter at night. But here it is peculiar that 


sme plants whose chlorophyll-containing cells can 


synthesize organic compounds from carbon dioxide and 


water, immediately break these down again, burning 
them inte carbon dioxide and water and so helping to 


deplete and lower the quantity of food produced. This 
ems to be antagonistic to the economy of green plants 
The purpose of this paradox has not, as yet, been fully 
established, but this much is known, that through res- 
niration, energy is derived which is absolutely essential 
or the transformation of its building material as well 
The 
in the tissues of the plant 


combustion of organic 


is demanded for the 


us for its growth com- 
mounds 


roduction of ener y 


Inorgunic compeunds required for the plant’s wel- 
are are, in the main, only carbon dioxide and water 
vith those salis dissolved in it. Going back still fur 


her, the elements taken up by the plant are, primarily, 


xygen, hydrogen, nitrogen, sulfur, phosphorus, potas- 
sium, calcium, magnesium, iron, ete. The plant cannot 
exist without them, Then, too, quite a number of other 
lements are found within the tissues of the plant in 
irious proportions. These have been taken up with 


water in the form of salts and are usually deposited 


within its structure. Essentially they are not food or 


Such substances are sodium, iodine, 
bromine, manganese, aluminum, cop 


fertilizing agent 
chiorine, fluorine 
per, etc, 

The leaves and the roots are the assimilating organs, 
taking up the food 


necessary for the plant’s growth. 


The leaves have tiny openings, most numerous on the 
under surface, through which air as well as carbon di 
oxide are taken. But then, too, these stomata also 


the formic acid are further manipulated until formalde- 
hyde is produced with oxygen again as a by-product. 
Six molecules of formaldehyde are now taken and by 
condensation, one molecule of 
invert sugar is produced. If one molecule of water is 
now taken from the sugar and the result treated by a 


a process of grape or 

















Begonia, after five weeks growth; the one on the 
right natural, that on the left the product of arti- 
ficial gassing 


process of polymerization, starch is formed. 
1. H,O (water) + CO, (carbon dioxide) — 
(carbonic acid). 

2H.CO, — 2CH,0, (formic acid) 4 


H,CO,. 


O, (oxygen). 


3. 2CH,0, — 2CH,0 (formaldehyde) + O,. 
4. 6CH,O — C,H,,0, (grape sugar). 
5. C,H,;0, — C,Hj,0, (starch) + H,0O. 


Riedel attempts to do. The experiments were car 
out in two exactly similar greenhouses built for 
purpose. The were of the usual 

but one was equipped for distributing carbon dio 
gas to the plants, while the other, lacking this dey 
was control The results achi | 
are as remarkable as they are surprising. 

The gas is produced by the boiler ysed to heat 
greenhouses. When the house is to be gassed, the s! 
length of pipe leading to the flue is closed and the s 
led through pipe 1 to the two scrubbers found just 
side of the building. 


special houses 


used as the house. 


The gas pusses through water and 
is partially purified at B. Slightly above the water is 
a grate G on which is placed coke H which is k: 
moist by a spray of water 7. The waste water runs off 
The passage of the gas through 
cleaned it and 
passes from the top, through pipe 3 to the bottom of thy 
This is also filled with coke, but in 
place of water, a soda solution (Na,CQO,;) is used It 
collects at C, passes through 7 into tank FP, is pumyx 
at # to the top of the tank at 2 from where it is sprayer 
over the coke H. The gas coming from the top of the 
second scrubber is now pure and is carried to the ven 
tilator or pump D from where it is distributed throug! 
pipes to the greenhouse. This pump 
purpose of bringing fresh air into the boiler, its action 
being somewhat similar to that of a forced draft. 

The pipes distributing the carbon dioxide gas in the 
greenhouse are provided with holes at intervals of 
about a foot, the discharge of the being effected 
about one foot above the plants. 

The plants are not continually supplied with gas, us 
it is only necessary to do this at intervals and in thi 
morning hours not more than 2 to 3 per cent of carbon 
dioxide needs to be provided. This gradually dissipates 
When a larger quantity or present, thie 
house must be aired, for otherwise the plants will sicken 

This patent process utilizes the gas which normal) 


through 6 to the sewer. 


the first scrubber has partially now it 


second scrubber. 


also serves 


gas 


percentage is 


escapes up the flue and feeds this gas, after it has been 


purified, to the plants which thrive marvelously on 


this “diet.” 
The carbon dioxide content of the atmosphere is 
normally about 3 parts in 10,000 but strong evidence 


exists that throughout the geological history of 
earth it has fluctuated considerably, with corresponding 
influence on vegetable life. According to T. C. Chat 
berlin, the known alternation of hot and cold climates 
was caused by a fluctuation in the carbon dioxide con 
tent of the atmosphere. During periods of mount: 
formation silicate rocks were exposed by erosion and 
earbon dioxide, as H,CO,, combined with them in larsgt 
quantities, robbing the air of the dioxide. 





Starch can be considered 
the basic principle of prac 
tically all other plant sub- 
From this 
carbohydrates 


stances. 
rial the 
sugar and etc.— 
are formed, the fats and 
the proteins are produced, 
and, of great importance, 
asparagine. These three 
compounds are 
quite sufficient for the for- 
mation of all plant organs. 

The atmosphere consists 


inate- 


cellulose, 


classes of 








Has Germany an Oil 
Field? 
has com 


Phebe yds 
pleted only a month 


or two ago an 
with Russia by which the 


agreement 


firm of Hugo Stinnes ol} 
tains the exclusive right 
for the sale of Russian 
motor spirit in German) 
Czecho-Slovakia, and _ tlie 


Seandinavian countri¢ 
and it is expected tl 








of a mixture of oxygen and 
nitrogen and the propor- ?: 
tions in which they are 

found are constant in prac- 

tically every plac@# in the 

world. In volume there is 78 per cent nitrogen, 21 per 
cent oxygen, 0.94 per cent argon, 0.03 to 0.04 per cent 
carbon dioxide and a very variable percentage of water 
vapor. The carbonic acid gas of the air is far more 
important than is evidenced by its comparatively minute 
amount. It is through both the carbon dioxide and the 


Epidermis. 2: Cuticle. 3: Cell wall of cellulose. 4: Stomata. 
5: Parenchyma cells. 


Section through a typical leaf 


within the next year s! 
will obtain over 60,000 tons 
of oil from Russia. At t! 
same time a report is rift 
that a prolific oil well has 
been sunk in the Celle district of Hanover, whe 
numbers of shallow wells have yielded over 40,000 tons 
of crude oil annually. The latest report of the ne‘ 
well, which is much deeper than the others, gives the 
output at 30 tons. The success gives rise to the belie! 
that a large oil field may be developed in Hanover. 


6: Air space 
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Noiseless Pavements 
of Long-Lived Rubber 
YI{E second section of 
1 ibber pavement was 
l laid recently on Northern 
Avenue, Cincinnati, near 
the center of the draw- 
pridge, where it is esti- 
ss mated that the most severe 
horse-drawn and motor 
Io te truck conditions exist. At 
ble this point approximately 
one thousand vehicles pass 
p eacli hour in each direction. 
The rubber pavement 


been placed on the win- 
dows from the seventeenth 
floor down to the ninth, or 
to the roof of the building 
on that side. On the south 
side of the building, along 
the alley-way (Baker 
Street), the sprinklers are 
installed from the seven 
teenth floor down to the 
third. Furthermore, two 
windows on the Vine Street 
side to the east and two 
windows on the Fourth 
Street side to the north are 














Rubber pavement, for quiet and long wear, on one of Boston’s busy bridges 


consists of blocks six by also lapped to prevent fire 
on of twelve inches and one inch thick. The great difficulty the pumper, a fire engine. The demonstration showed from leaping around these corners. 
ar n the way of success of rubber block pavement has that the Cincinnati Fire Department can drive water Six units, controlled by valves, constitute the ex- 
r been the inability to keep the blocks down, and to pre- to the highest point of this building, 495 feet above terior sprinkler system. Without sufficient water no 
yent them from creeping. Cementing to the foundation — street level. sprinkler system is of much value. Previously investi 
oO would not accomplish the result. The rubber paving On the west side of the building the sprinklers have gations were made to determine the quantity of water 
ley blocks are constructed with two semicir- that would be afforded for the building and 





cular flaps on one side and one flap on 
one end of the base of the block, which 
fit into corresponding recesses in the base 
of the adjoining block. Drive spikes are 
: driven through holes in the flaps into the 
t ridge flooring, or the special device used 
for conerete road foundations, The blocks 
r : ire laid in hot rubberized cement, uniting 
the blocks and holding them to the foun- 
lation, making a water-tight roadway 


also the quantity that would be required t« 
fight successfully any large conflagration 
in this territory. An ample water supply 
was found, furnished by 8, 10 and 20-inch 
mains on Third, Vine and Baker Streets. 
City officials gave assurance that the 
water supply would prove sufficient. 

A six-inch connection was made on 
Fourth Street, the same on Vine Street, 
and also on Baker Street. Three six-inch 


ns off 
re ver the street or bridge. The sharpest lines were run into the-engine room, at 
ow horseshoe calks or the heavy steel tires tached to a leader and cross-connected to 
of the makes no scratch or mark on the pave- the present steam fire pump of the build 
yut in lent. ing. The steam pump will pump 750 gal- 
d. It The speed and accuracy with which this lons of water a minute. An electric pump 
my rubber pavement can be laid was exempli- will furnish 1800 gallons per minute un- 
ra fed by a crew of four bridge mechanics, der 150-pound pressure. In case the 


‘f the 1 cement pourer, cement layer, paving boiler room should be flooded, the electric 


block placer and a spiker, who laid the 


ve pump, located twelve feet higher, could be 
ro first few hundred at the rate of sixty kept in action as there are outside electric 
S sjuare feet per hour. connections to the fire pump. The electric 
action As the horses and vehicles pass over pump has a special suction connection so 
the rubber-paved section, the lack of noise as to pump any surplus water from the 

in the s at once noticed, thus showing the de- boiler room. 
ls o sirability of this class of pavement for There are two six-inch fire department 
fected streets around hospitals, particular resi- steamer connections on Vine Street com 
dences and high-class office buildings. ing into the system so that the fire de 
iS, us —_ . . ‘ partment can connect on the eigit 2%- 
n the External Water-( urtain for Sky- inch hose lines and pump direct into the 
am scraper Protection sprinkler system, if necessary. From the 
pates \ JHAT is declared to be the highest discharge of the two pumps or street con 
t. the exterior sprinkler system above nections for the fire department, an eiglit- 
icken street level has been successfully installed inch riser was run to the pipe gallery, 
mi t Cincinnati, Ohio, on the Union Central known as the “16'4-floor,” and then into a 
s been Life Insurance Building. By means of header from which the water discharges 


through the outside wall to the six four- 
inch feed pipes for the sprinkler system. 
All feed pipes are controlled by valves in 


lv on his system the building can be protected 
nh two exposed sides from fires that may 
start in adjoining buildings or leap across 


-e is 
on t n alleyway tc the south known as Baker the pipe gallery, so that only those neces- 
f street. sary for fire protection can be put in 
nding The experience gained in the Burling- service to protect the west or the south 
hai ton Building fire in Chicago early in the side. 

mate ‘pring of 1922 served as a warning to the The sprinkler openings are turned down 
AR hen planning this modern skyscraper. In toward the window, which permits the 
nt that instance fire or radiated heat leaped pipes to drain. The branch pipes from 


the feeder in the outside of the building 
are 114, one inch and three-quarter inch, 
and all sprinkler openings are fed from 


id cross an S0-foot street and entered the 
large Burlington Building, consuming the con- 
tents of several floors. In order to afford 





























idded security for the records of the com- three-quarter inch or larger pipe. The 
1 Oil pany in the Cincinnati building, it was Testing the water-curtain that protects one of Cincinnati’s big office buildings sprinkler outlets on the top lines are 
decided that in addition to the-protection from fire three-eighth inch, middle lines five-six 
: ifforded by wire glass in teenth inch and lower lines 
a the windows and doors, one-quarter inch. An aver 
al with metal trim and frames age minimum working pres- 
h tl is another barrier, an ex- sure of about 50 pounds is 
rior sprinkler system maintained. 
Raat ld be installed to cover All of the pipes used on 
- the window openings on the the outside of the building 
~ sl | exposed sides of the build- are of extra heavy galvan 
the ing with a flowing sheet of ized wrought iron. All fit- 
Erie bp os tings and hangers are of 
tl iis completed system the same material. The 
—_- Was given a two-hour test weight of the pipe on the 
) tons “4 proved satisfactory. outside of the building is 
vt tl Phe ographs taken during approximately 16,000 
—" this test are shown here- pounds. 
hh wit 7 One noteworthy fea- The sprinkler system can 
cles ure in this connection was be supplied either from the 
) tons a — of water coming regular pumps or from fire 
vs fro the observation gal- : , 5 eg department pumpers, and 
age ne at the top of the Pra ee "s the building is thought to 
belie oo This stream of — — — . . . be amply protected from 
ver, Water at the nozzle was Three fire-engines pumping 3000 gallons of water per minute into the sprinkler system that feeds the water fires on the two vulnerable 


450 feet from the source of curtain sides. 
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Bow view of airplane carrier “Hermes” 


EVENT of 
construction 
H. M.S. “Hermes” 
for she is the first ship in 


the history of 
this 


some note In 


naval occurred early 


vear when was placed 
in commission : 


rid to have been designed and built 





‘ we 
expressivy as a floating airdrome More 
than a dozen aircraft-carriers are now or shortly will 
be serving under various flags, but with the exception 
of the Japanese “Hosho” 
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The Airplane Carrier “Hermes” 
The First Ship Designed and Built Expressly for Airplane 


Service 


By Nauticus 


non in ships built for aviation duty. Below deck there 
is hangar space for 20 aircraft, which are brought up 
to the flight deck by electric elevators. The machine 
and joiners’ fully equipped for executing 
repairs to planes, motors, and fittings. 

On the flight 
checking the speed of landing airplanes, together with 
wind-breaking palisades and safety nets. The methods 
of handling planes on the deck of this ship probably 
differ in no material from those adopted in 
the U.S.S. “Langley,” and it need only be added that, 
with the new safety appliances now in use, deck land- 
ings can be made in ordinary weather with compara- 
tive ease by pilots who have undergone special training. 
If a heavy sea were running it would be very different, 

There is general agreement among naval 
that it is impossible with the present types 
of planes and carriers, to effect deck landings at sea 
unless the weather conditions are favorable. To that 
extent, therefore, the aircraft-carrier is a fair-weather 
ship. She could fly off machines in a seaway, it is true, 
but she could not recover them, and if no land were 
within reach they would be lost. This is a point often 
overlooked by those who contend that all future war- 
fare at sea will be dominated by aircraft. 


shops are 


deck there are various devices for 


respect 


however. 
uviators 


because it would no longer be safe for planes to id 
thereon. Nor is this the only point in which the carrie; 


is at a disadvantage compared with other fig y 
craft. If a battleship or a cruiser were to assu 
slight list after being torpedoed or mined, the danas 


would not necessarily put it out of action, But it 
currier were to receive similar injury, and it was foun: 
impossible to restore the trim of the ship, she wou e 
of no further use on that occasion, as airplanes e 
not attempt to land on her inclined deck. It would 
therefore seem the sounder policy to build the greatest 
number of medium carriers instead of a few very 
ones, provided the former can be made thorouc!ily 
efficient for their duties. The fact that the “Hermes” 
has been attached to the Atlantic Fleet, which j t 
present the senior command in the British Navy, 
cates her proved fitness for the work she has to cd 
Although, at the present stage in the development of 


naval veronautics, the role of the airplane is to fon 
part of the fighting fleet, there are not wanting air 
plane enthusiasts who claim for the large airplane 


carrier the future command of the sea. Admiral Sims 
for instance, does not that a flee 

a dozen airplane carriers of the size of our converted 
battle tons 


hesitate to assert 


displacement, 33) knots 
speed) each carrying 


cruisers (33,000 





laid down 


three ears ifter tne 
*“Herme iil these 
vessels were built origi- 
nally for other purposes 
and fterward con- 
verted for their present 
role. The “Hermes” was 


designed earl in 191% 
by Sir Kk. T. d’Eyneourt 


late Chief C 


of the LBritist Navy 
ind begun the sume veur 
at Armstrong’s yard on 
the Tyne Her building 


was delayed in conse 











from 40 to 50 bombers 


and fighting planes, 
would be more thar 
match for a fleet of 
dozen **Marylands 
(32,000 tons displace- 
ment, 21 knots speed 


each mounting eight 16- 
inch guns. By way 
establishing his 

ment, he emphasizes t 
fact that the extre 
range of the  16-i1 
guns of the “Marylan 
is 32,000 vards, where 
the fleet of airplane « 








quence oft priority be- riers would be abl 
ing given to vessels for send its machine to th 
ch there was a more attack while the ships 
urgent demand, such as themselves were a |! 
destroyers, und she did dred miles distant 


not take the water un- 


til Septemb 1919 





Soon ilier launch 


she was towed to Devon 
port do« Ky ard 
Her principal 


perpendiculars, 548 


there to be made ready for sea, 

follows: length 
over all, 598 feet; 
deck, 90 feet ; 
10.950 


teristics are as 
feet, 
waterline, 70 feet, over flight 


chiriac 
bet weet 
breadth at 
draf 1S normal 
turbines, 


displacement, 
with reduction 
through twin 
Her boilers are fired 
The hull marked de- 
conventional practice. With the object 
upper, or flight, deck the maximum 
the sides are heavily flared out 
ship’s length, beyond which 
stout 
about 40 feet. 


mean % feet; 


tons She is propelled by 


gearing, which develop 40,000 horsepower 
shafts for a speed of 25 knots. 


with oil, lines of the show a 
parture from 
of giving the urea 
possible from the bow 


for one-third of the 


the flicht deck 


point 
frames as far as 
This 


is supported by 


the stern, which it overhangs by 


deck is, of course, flush from end to end. It is un- 
obstriicted save for the narrow superstructure placed 
amidships on the extreme starboard beam, carrying the 


single funnel, bridges, and built-up tripod mast. Rapid- 
; mounted in sponsoens 
where the boats housed ; 
craft situated on the flight 
forward pair abaft the 

Anti-torpedo worked into 


fire guns of six-inch caliber are 


on the deck below, also are 


and four anti-air guns are 
deck, one and the second 
superstructure bulges are 
the hull 

Judging trot The 


photographs taken from ahead or 


istern the “Hermes” looks top-heavy, her section at the 
waterline seeming absurdly narrow in proportion to the 
her topsides But, in fact, this 
is deceptive, for the weights 
Having been 


immense breadth of 


appearance of instability 


earried abeve probably are not abnormal. 


well tried out at sea, the vessel is reported to have 


shown herself an excellent sea boat, by no means de- 


ficient in that quality of steadiness which is a sine qua 


New British airplane carrier “Hermes.” 
waterline to 90 feet at the flying deck above. 


° 


beard side of deck 


Novel though she is in many the “Hermes” 
does not represent the last word in the design of her 
particular species. For one thing, she is too slow. To 
render efficient with a battle fleet the carrier 
should have a margin of at least eight knots 
over the average battleship, for the nature of her duties 
compels her often to fall behind in order to recover her 
homing airplanes, and has sufficient speed 
to overtake the fleet 
would soon lose contact with 


Wilys, 


service 


speed 


unless she 


she 


Quartering view, showing how the hull flares from 70 feet beam at the 
The smokestack, bridge and military mast are grouped on star- 


Now there can be 
doubt that the airplanes 
would be dropping the 
bombs on the battle 
ships long before the battleships could get within range 
of the airplane carrier. As a matter of fact, the ail 
plane carriers with an knots could sta) 
indefinitely out of reach of the battleship salvoes. 

On the contrary, it must be remembered that naval 
tactics adjust themselves to new conditions, and if the 
airplane carrier were developed on the scale suggested 
by Admiral Sims it would be certain that every battle- 


excess of 12 





it. For this reason the 
American and Japanese 
authorities have shown wis- 
dom in designing their new 
earriers for a speed of more 
than 30 knots. 

On the other hand, the 
question of the dimen- 
sions for ships of this type 
subject of con- 
Apart from the 
restrictions on aggregate 
tonnage imposed by the 
Washington Treaty, there 
are cogent military § argu- 
ments against building these 
large displace- 
ment. They are, for ex- 
ample, highly vulnerable to 
all forms of attack. Serious 
damage to the flight deck by 


best 


is still a 
troversy. 


ships of very 














bomb or shell explosions 
would suffice to put the 
largest carrier out of action, 


Stern view, showing the wide flare of hull above water. 


Note the side nets for 
the deck crew 
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Length, 598 feet. Breadth at waterline, 


ship Would increase its complement of destroyers from 
least, eight, and a new type would be built 
knots speed. The airplane carrier, as 
is the most vulnerable of craft, and her 
hance of surviving the attack of the numerous fast 
that would be sent against her by the battle- 
ship fleet, would be small, if she maintained her posi- 
on. Her sufety would lie in quick flight. 
Furthermore, the accuracy of bombing when aimed 
gauinst ships moving, as the battleships would be, at 


four to, at 
vith 36 to 37 


we have said, 


otillas 


9 to 20 knots, is very limited. The bombing of the 
Ostfriesland” wus done against un anchored ship, 


guns, and in ideal 
We are a long way, as 
suggested by Ad 


nprovided with «anti-aircraft 
weather, chosen by the attack, 
er, from the airplane dominance 
iral Sims, 


Consonants and the Telephone 
| eevee u sVilable ending in “ng” is the most difficult 
speech-sound for the ordinary ear to grasp is shown 
y recent investigations Dr. V. O. Knudsen, 
hiysicist in the University of California, Southern 
ranch, “SS. “W" and “Y,”" on the other 


made by 


ind, are eusy 


70 feet, at flight’ deck, 90 feet. 
Airplane Carrier “Hermes’ 


Displacement, normal, 


under way 


300 tons at a radius of 121 feet. Some years ago the 
builders delivered to the British Admiralty a 
crane capable of lifting 250 long tons at a radius of 
100 feet. It will be seen that the latest crane is by a 
considerable margin the largest of the floating type in 
existence. 

A crane capable of lifting 300 tons at a distance of 
121 feet out from the center of its turntable requires 
a large pontoon te the stability to 
overcome such a large upsetting moment. Hence, this 
pontoon is 270 feet long, 91 feet wide, and has a draft 
of 10 feet. These are large figures; but as a matter 
of fact the pontoon is small, as floating cranes go, for 
the work it has to do. It can lift a load over both sides 
and end, with a liberal allowance to 
The designers have made this a special feature of the 
design, so as to enable the crane to work in crowded 
waterways, or in any comparatively narrow openings. 


sume 


secure necessary 


over one spare. 


The loads of 300 to 350 tons can be lifted at the 
radii given, through a vertical distance of 140 feet. For 


lifting the main loads, there are two independent 
blocks, each of 175 tons capacity, and these may be 


10,950 tons. 


40,000. Speed, 25 knots 


Horsepower, 


used either together or independently Also, there is 
an auxiliary purchase ef 50 tons, arranged 40 feet in 
front of the main purchase, and this can lift a load 


of 50 tons to a vertical height of 200 feet There has 
also been provided an additional purchase of 50 


carried on a trolley traveling along the under side of 


tons, 


the jib, which makes it possible to move the load 
through a horizontal distance of about 75 feet. 


The jib, as the great triangular braced member is 
called, is capable of swinging up and back from the 
extreme radius of 121 feet to the minimum radius of 
0) feet, and in the latter condition the height to the 


top of the crane is 240 feet. The rotation of the crane 
through a full circle of 360 degrees is made possible 
by mounting it upon a stout turntable, whose support- 
ing structure is thoroughly incorporated with that of 
the hull. Upon this turntable is a heavy, rectangular, 


braced frame whicn carries the jib and the gear for 
raising and lowering the jib. The forward end of the 
base of the jib is pivoted upon the front vertical posts 


of the superstructure. The opposite end of the base is 


connected by heavy jib links to massive nuts in a cross 
on 


> feet wide which travels vertically 
formed at the rear the 


head, 


in guides face of 





to grasp and score high in 


hearing test. 


A large audience was tested in an 


ousticully poor auditorium An an- 
uncer called out at intervals a succes- 
sion of meaningless syllables while sev 


i) hundred auditors recorded what they 


ought they heard. Only 48 per cent of 
e audience caught such expressions as 
ting” and “bong,” but 90 to 100 per cent 


ere right on sounds like “wis” or “yox.” 


he sounds “d.” “b” and “th” made a 
wor score, Changes made in the choice 
iuditerium and announeing personnel 


id not alter the results markedly, demon- 
ting that the and the hu- 
in, factor is paramount in these tests. 


sound, not 


The Latest and Largest Floating 


Crane 
= Navy possesses a powerful floating 
crane, for which the hull of the old 


uttleship “Kearsarge” 
of the usual pontoon, The official displace- 
nent of the battleship was given as 11,525 
and its feet 24% 

In preparing the hull for this new 
n 


Was used in place 


inches, 
duty, 


tons beam as 72 
ilves were placed on each side, bringing 
the beam up to 92 feet. The superstruc- 
re, including the turrets, removed, 
” that the displacement of the crane as 
ompleted was 10,350 tons. It is capable 
f lifting 250 tons at a radius of 101 feet. 


was 


\t the time of its construction this was 
oe of the largest floating cranes in 


existence, 
Cranes of larger capacity, however, have 


heen built, and by the courtesy of the 
ilders, Cowans, Sheldon & Co., Ltd., of 
Carlisle, England, we present a photo- 








The nuts in the cresshead 
engage vertical screws 14 inches in di 
ameter and 49 feet long. These 
are driven through a train of gearing, and 

they rotate the crosshead is exused to 


superstructure, 


serews 


travel vertically, lowering or raising the 
jib through the jib-link connections. Built 
into the rear wall of the superstructure is 
a Jarge ballast container, by which the 
requisite stability is given to the crane 


and pontoon. Specially designed hydraulic 


brakes are provided for the two main lift 


ing gears and the auxiliary lifting gears. 
These control the lowering of the loads, 
and they have sufficient power to enable 


a $50-ton load, if need be, to be lowered 
with precision at any speed between maxi- 
mum and the lowest possible creeping 


All the 
eontrolled by a 
eabin is 
foot of 


motions of the crane are 
single 
immediately 
There is a wide 
the crane, 


speed. 
operator, whose 
located below the 
the jib. 
space at the rear of 
provided with 
enable it to carry a 
JOO tons. The pontoon 
being driven by a pair of twin-screw, com 
pound engines, drawing their steam from 


deck 
which is 
seating timbers, ete., to 
deck-loud of about 


is self-propelle dl, 


two single-ended boilers, which serve also 
to supply the engine for operating the 
crane 

It will be seen from the above details 
how great are the proportions of the 


structure, and a further impression of its 
size is gathered from the group of erectors 
who are standing upon the upper half of 
the jib as it is being lifted into posit 
for riveting to the lower half. The 
of erecting this crane 
plished at the Japanese yard by means of 


ion 
work 


great Wis ACCOHI- 








fraph and particulars of a huge floating 
crane which has been built and shipped to 
Japan, The Japanese crane can lift a 
load of 350 tons at a 100-foot radius, or 





Erecting a 350-ton floating crane. 
jib into position for riveting. 
its highest lift, top of jib is 240 feet above the water surface 


Note the erecting gang. 


The smaller crane has lifted upper half of 
When in position for 


the smaller floating crane of 
the same type which is shown in the illus 
tration, at the left hand side. 


practically 








St. Louis’ Super-Plant for Electric Power 


250 

" umes tii} CAHOKIA power plant, located near 
i (4 ‘ St. Louis, Mo., supplies that city with its 
ls so e.' electricity. In the early part of 1922 the 
ie where the plant now stands was 
| Se a swampy shore, The new power 


vas built te 





supply the ever-increas- 


ing demand tor current for St. Louis and its environs. 
One of the engineers for the new plant illustrates this 
increase in consujnption by the statement that today 
there are two individual concerns in St. Louis, each of 


which uses more electricity than did the entire city at 
Louisiana Purchase Exposition in St. 
Besides, plain everyday St. 


time of the 


in 1904, 


the 
Louis Jane Doe, 
Louis housewife, consumes ten times as much electrical 
energy now as 20 

Is the Cahokia plant, then, sufficiently ahead of the 
present demand to constitute a reasonable anticipation 
of Apparently it is; for where St. Louis 
uses five million lights every night, the Cahokia plant 
alone will light more than nine and a half miilion lamps 
and keep them lighted. 


It has been stated that Cahokia is the largest power 


years 


the future‘ 
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Cahokia 


By Oliver S. Arata 


bines and the piling are many feet of structural con- 
crete-und-steel. The turbine speed is 1800 revolutions 
per minute, and the tips of the buckets have a linear 
travel of 500 miles per hour. 


Energy Waste in Nature and Household 
= far as the earth is concerned, all available energy 
J is, directly or-indirectly, derived from the sun. Its 
spherical body, with a diameter of 866,500 miles, radi- 
ates incessantly, just as it has for countless millions 
of years, light, heat and other forms of energy in every 
direction. If we consider that the earth, with a mean 
diameter of only 7900 miles, is in the mean approxi- 
mately 93,000,000 miles distant from the sun, it becomes 
clear that our planet receives only an infinitesimally 
small portion of the total amount of energy radiated 
by the sun. The rest is dissipated through space with- 
out being of benefit to the earth; from the mundane 
point of view it may be said to be wasted. 

Solar heat, without which organic life on our planet 
would be impossible, is of the greatest importance to 
mun, an indispensable condition of his comfort, progress 
and civilization. Since man has learned to harness 
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words, that the quantity of heat required to rais« th, 
temperature of one kilogram of water one degree (ony) 
grade, represents a quantity of energy or work cajab} 
of lifting either one kg. to a height of 427 meters or 
$127 kg. to a height of one m. 

In preparing two cups of coffee for breakfas; yy, 
have to raise one-half kg. from approximately 10) de 
grees Centigrade to the boiling point, 100 degrees ( 
grade. That means, we use 45 heat units, representing 
enough energy to lift the entire kitchen equipn« ti 
the roof of a ten-story house. 

When the water in the tea kettle, holding about two 
liters, boils over, it required 985 heat units, equal t 


420,595 mkg., enough to lift a ten-story apartient 
building 15 meters, 
Every housekeeper is familiar with the uncanny seed 


with which the ice in our refrigerators melts on hot 
summer day. To melt 25 kg. of ice 1884 heat units ar 
required, equal to 805,000 mkg., or enough energy to lift 








Th 
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A tr 


invent 
into se 
staff v 
this vi 
times 


Star a 





an elevator cage with 30 to a height of 16 
meters, which is approximately the height of the Was! 
ington Monument. 
Large as these figures are, they become paltry 
compared with enormous waste of 


persons 


her 


the 





plant west of the Mississippi. Again, in comparison 
with the Keokuk plant, which created 
such comment when it was created, the 
Cahokia establishment is four times as 
large as its illustrious forerunner. It has 
three times the all-year-round power of 
Muscle Shoals, big as the latter is. 
Cahokia is as big structurally as it is 
electrically. it matches in size a 14story 
building extending for three ordinary city 
blocks. Its lower levels go 30 feet below 


the surface of the Mississippi. Its stacks 


rise 355 feet above the banks of the river, 


and are so large in sectional area that a 
railroud train could pass through their 
entire length This gives an excellent 
word-picture of this modern giant among 
power plants, which consumes a ton of 
coal every half-mimute, or about 2SS0 
tons in every working day of 24 hours. 


And it handles over 600,000,000 gallons of 


water per day Finally, when entirely 
completed, it will have cost about $35,- 
000,000—more than St. Louis’ entire build- 
ing bill for 1921 and 1922. 

The Cahokia plant can always be en- 
larged; for it is being built in four sec- 
tions, and more can be added up to the 
limit of economical operation or so long 


as the ground space adjoining the existing 





PMY tn rues eesti. 





energy which accompanies the manifesta 
tions of the quiet and unobtrusive work- 
ings of the vast forces of nature. Let us 
assume that your yard has an 
about 500 square meters and that it is 
covered with 15 em., or about six inches 


area of 


of snow and ice. To melt this cover of 
show and ice will require 113,040 heat 
units, equivalent to 48,268,080 mkg., en 
ergy sufficient to run a seven-coach pas 


senger train approximately 1000 km, wit! 
a velocity of SO km. an hour. 


The Thyroid Gland 

HE chief agent in the thyroid’s secre- 

tion is iodine, and when 
of the body are being easily met a certain 
amount of iodine is kept in 
colloidal in 
of the the 
greater reserve disappears 
Now the amount of iodine in reserve 
the vesicles, when the demands of 
body remain fairly constant, depends e 
tirely on the amount present in the food 
Some contain more iodine thal 
One of the chief functions of the 
to prevent auto-intoxication 


the demunds 


reserve in 
the 
body makes 


secretion stored vesicles 
gland. When 


demands this 


mas 
, 


foods 
others. 
thyroid is 








structure is available. However, every Engi sd . th ‘ahoki ‘ : - : and for this, those animals which are 
custom te 6 walt fe Meckl and each com ranges —e of t e Ca okia power plant, showing what it will look like most richly fed will certainly mak 
Ie operated quite independently of all when comp eted. Zach pair of stacks corresponds to one unit; ultimately, more greater demands on the gland than those 


Cahokia is well located, near 

a great coal field—the distance in fact 

being a mere 20 miles to the large Illinois deposits. 
A feature which much might be written with- 

out exhausting its interest is the way the Cahokia plant 

1, which it burns in the pulverized form. 


the others. 


about 


handles its coz 


The coal is lowered in a chute to « long conveyer, 
which carries it to a machine resembling an ordinary 
concrete mixer. In this machine it is on its way to 
complete pulverization, being crushed to a small size. 
On its way from the first stage of crushing to the 
second it goes through a big drier, which in the in- 


terests of rapid and complete combustion and economy 
of moisture content. Then it 
to the pulverizers, giant coffee-mill affairs, which grind 
rom the bins this dust is fed into 
the fire-box, form so finely granulated that it flows 
much like a ind in fact fuel oil. 
In the furnace, in this finely divided condition, it yields 
last of heat to the white flame. 

the ordinary black smoke from the great 


heat removes the passes 


it down to dust. 
in a 
fluid rather suggests 
practically its unit 


Instead of 


stacks, one can discern only a faint white haze. The 
pulverized fuel. eliminates the need for banked fires. 
When the flame strikes the coal the latter reacts at 
once, responding like the gas in the carbureter of your 
automobile. The combustion chambers of the Cahokia 
furnaces are no less than three stories in height, as 
measured against any ordinary building. 

The plant contains eight 40,000-horsepower gener- 


costing about half a million dollars apiece, and 
They erected on 


bed Between 


ators 
7T5-foot 


the tur- 


tons each. are 


driven to 


weighing 425 


concrete piles rock, 


may be added to the four now planned and shown here 


heat and make it work for him he has increased his 
working capacity enormously. Only in comparatively 


man utilize the direct heat radiations 
of the sun for transforming them into mechanical work, 
He relies principally upon the vast stores of solar heat 
accumulated and safely deposited in the ground, in the 
form of various kinds of coal, lignite, peat, oil and gas 
and upon the heat produced by the combustion of wood 
and other plant products. 

Our methods of transforming heat into mechanical 
or other forms of energy are, unfortunately, extremely 
crude and incredibly wasteful and since man began to 
recognize that the quantity of stored heat on our planet 


rare cases does 


is limited, he has devoted considerable study and re- 
search to the solution of the problem of preventing 
unnecessary waste as much as possible. A few ex- 


dumples, taken from every-day life, will show how ridicu- 
lously insignificant the results are which we obtain 
from the use of heat, if compared with the tremendous 
work which the same amount of heat would be capable 
of accomplishing. 

To understand how the figures given below were ob- 
tained we must remember that the thermal or heat unit 
is the quantity of heat required to raise the tempera- 
ture of one kilogram of water one degree Centigrade. 
The work or energy unit is the quantity of energy or 
work required to lift a weight of one kilogram to the 
height of one meter. The abbreviation for this unit 
mkg., meaning meter-kilogram. We must remem- 
ber that one heat unit is equal to 427 mkg. or, in other 


is 


also 








well fed, and will therefore suffer 

most from any thyroid—or iodine insuf 
ficiency. It is well known that overfeeding of any kin 
puts a great strain on the thyroid gland. Again, i 
is known that cold makes a great demand on the thy 
roid. 

It is of special interest to note the function of the 
thyroid in controlling the bacterial fauna of the alimen 
tary tract. In of endemic goitre there is an 
excessively large bacterial fauna of the alimentary cana 
and a corresponding enlargement of the thyroid gland 
This enlargement appears to be due to an attempt t 
meet excessive demands due to the increased number 
of bacteria, for several different vaccines prepared fron 
different isolated bacteria have proved efficacious in 
reducing the goitre, as also have several intestinal dis 
infectants. The thyroid has an important function to 
perform in safeguarding the alimentary tract, and iD 
cases of extreme thyroid insufficiency bacteria will iD- 
vade the walls of the alimentary canal and even puss 
through. An example of this is reported by McCar 
rison, I 
ished rice show great derangement of the thyroid, end- 
ing in atrephy. 


less 


cusses 


which may inhabit their own intestines.” 

If, then, the thyroid, which is barely sufficient to meet 
the normal demands of the body and has not yet reaclhe« 
its fullest efficiency due to sex and age, be overtaxed 
by season, excessive feeding and sudden cold, it is not 


surprising that it should fail in its function of guarding 


l 


the body from bacterial invasion.—Nature, Feb. 2, 19} 


Pigeons that have been fed exclusively on pol- 


Such pigeons “die in large numbersg \ 
from invasion of their blood by micro-organisms. . . . 
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tive for hauling dump cars. 


The Metamorphosis of the Farm Tractor 


sooner had a certain well-known type of farm 


TO 
N tractor appeared on the market than hundreds of 


inventors were inspired with ideas for converting it 
into something else. Perhaps the efficient engineering 
staff which was originally responsible for the design of 
this valuable farm implement expected it might some- 
times be employed to pull the old wagon to town when 
Star and Dobbin were otherwise occupied; or even to 
supply muscle to operate a traction ditcher. But the 
of attachments which have since appeared for 
making use of the tractor for specific purposes other 
thun farming is almost unbelievable. Most of them 
are practical and have been worked out seriously. 
The accompanying illustrations show five of 
modifications, all applied to one kind of 
farm tractor. In some cases the original 


number 


these 


;: Air-compressor unit specially designed to be used with and driven by the tractor. 


Left center: Same tractor camouflaged as a road roller. 


Right center: Changing the tractor into a small locomo- 


Right: Overhead power-loader that can be carried on the tractor’s back as semi-permanent equipment 


Some of the things that ingenuity discovers are to be done with the aid of the common farm tractor 


tainer blade in front, both of which may be elevated 
out of the way when not in use. On a basis of a 14- 
ton tractor this road machine weighs about five tons, 
the heavy wheels making up the difference. 


X-Ray Photographs of Mummies 

| ECENTLY, at the Field Museum of Natural 

tory in Chicago, it was found possible by a 
of experiments to take X-ray photographs of mummies. 
The experiments were started by X-raying a group of 
Peruvian mummy packs from the Necropolis of Ancon. 
These had been collected for the World’s Columbian 
Exposition, held in Chicago in 1893, and since have been 
in the possession of the Museum. To have unwrapped 
mummy packs to ascertain whether they con- 


His- 


series 


these 


fered from chronic rheumatism, tuberculosis of the 
bones, caries, arthritis of various kinds, and other dis 
eases. In the Peruvian mummies thus far 
none of the trephining operations which were practiced 
in Peru on its prehistoric inhabitants have been dis 
covered. In the Egyptian collections mummified cats, 
hawks, jackals, crocodiles, gazelles, and one mummy 
of a man of the 26th dynasty, about 600 B. C., have 
been radiographed with very satisfactory results. 

The mummy of a man was radiographed in five sec 
tions, beginning with the head, furnishing a very clear 
picture of the entire skeleton. Here we may expect to 


examined 


tind fractures, pathological conditions, such as bony 
tumors, rickets, hydrocephalus, pyorrhoea, and curies 


of the teeth, all of which have been shown in the exami 
nation of unwrapped skeletal material to 


have been common conditions of disease 





tractor nucleus is hard to find, yet in 
each it is the same 18-horse-power unit. 
Changing it into a small locomotive for 
hauling dump cars and for general local 
track hauling simply involves removing 
the wheels and setting the remaining body 
on a railway truck. The rear wheels of 


the tractor are supplanted by a large 
sprocket wheel and the drive is direct 
hy means of a sprocket chain. Pulling 
cars With fifteen pounds frictional resis- 


tance, this locomotive, it is claimed by 
the manufacturer, can draw a load of one 
hundred tons on the level, and forty-one 
up a 1 per cent grade, the drawbar 
pull being 1500 pounds. 


tons 








among Egyptians of most ancient times, 

In the picture of a hawk, even the tail 
feathers are very clearly shown. The pic- 
ture of the mummy of a gazelle brings out 
the skeleton with remarkable distinctness ; 
that of the crocodile also shows the bones 
still to be in their proper relative posi 
tions. The mummy of a jackal, which 
was wrapped with extreme care, is shown 
to contain slight traces of the bony strue- 
ture of that animal, while’ the textile ma 
terial within is in a condition which indi- 
eates that it had never been disturbed 
since its wrappings had been placed in 
position, 


Further investigations are to be made 








Another adaptation of the direct haul- 
the special trailer. In this 
ase the tractor has been altered only to 
ie extent of using rubber-tired wheels in 
place of the original wheels of metal. <A 
built the rear of the 
to the driver. The use of a trailer permits 
the loading to be done while the power unit is other- 


ng idea is 


light wooden 


ab has been over tractor us a 


protection 
vise occupied. When the tractor is equipped with a 
special high speed worm and gear in place of the one 
commonly supplied a speed of fifteen miles per hour is 


possible. The trailer attaches to the same drawbar to 


which a plow is attached when plowing is done on 
the farm, 

Air compressors are very often wanted on jobs in 
widely separated sections and must be portable. Here 
the farm tractor shines, for the compressor, mounted 
on a trailer, may be drawn about behind it. When the 
job is reached, the compressor is belted up to the 
power pulley which attaches to the right side of the 


tractor and compressed air is ready to go 


Using the tractor on the road, with rubber-shod wheels, in connection with a 


special trailer 


tained objects of special interest would have meant 
their destruction for exhibition purposes. $y means 
of the X-ray pictures it is possible to learn what has 


been buried with the body, thus determining before- 
hand whether or not it be advisable to unwrap the 
bundle. 


In the mummy packs thus far examined have been 
found ears of corn, pottery, vessels of clay containing 
shells, bits of metal, gourd vessels, beads, clay figurines, 
cut-bone objects—or, in instances, nothing. In 
addition to the range of objects found in the various 
bundles it is possible to gather something definite con- 
cerning the age, sex, and condition of the bony structure 
of the body buried therein. The nature of injuries 
during the individual's life is sometimes re 
vealed, and one can determine whether the deceased suf- 


some 


received 


upon this same class of material as well 
as upon vessels made of marble, alabaster, 


and metal. 


A One-Man Power-Scraper 

Fre" contractors having large quantities of dirt or 
sand to remove, u very effective piece of apparatus 
is that illustrated, which is drawn and operated by the 
ordinary farm tractor. The power winch bolts to the 
rear-axle housing; it employs a worm and 
operate the revolving drum. The gearing is driven by 
a friction clutch with power taken from the belt-pulley 
arm of the tractor. To the drum is attached a 

cable that elevates the scoop to any desired position 
When loading, the bottom of the pan is almost parallel 
with the ground, and remains in the relative 
position until fully loaded. This reduces the draw-bar 
pull of the seraper to about 50 per cent of the best 
obtainable with any other machine, according to the 
maker. It also and obviously permits the scoop to fill 
to capacity at every trip. When filled, the 


gear to 


%-ineh 


same 





to work with within a few minutes. 
The power loader for the tractor is car- 
ried on its back as a semi-permanent at- 
tachment, the framework which supports 
it attaching both at rear and front. When 
the sandpit or place where 
other loose material is to be elevated and 
louded the power pulley comes into play 
and work commences at once. This unit 
is extremely mobile and can be moved to 
the exact spot where the material is, thus 
greatly reducing the cost of loading. 
Even a road roller! Here the tractor 
nucleus is hard to find, yet it is the same 
dentieal power unit shown in the other 
four pictures. Broad, heavy wheels have 
tuken the place of those used on the farm, 
a roller of nearly four feet width replaces 
the front wheels, a permanent sun and 
ruin top is carried, and to add to the 
Steam-rolier illusion there is a stack in 


it reaches 








pan is elevated to an angle of abeut 15 
degrees, and in this position the driver 
runs to the dumping point at a speed of 
from two to six miles per hour, according 
to circumstances, The dirt cannot roll off 
the pan, either at front or at rear. 

A power-scraper operated by one man, 
loading and transporting and dumping by 
the tractor driver from without 
stopping—a long, continuous day-by-day 
operation, delivering at each trip from 18 


his seat 


to 20 eubie feet of load—this is the ser 
vice rendered by the machine illustrated 
For moving dirt or sand in road con- 
struction, for city subdivision work, for 
stripping coal veins or gravel pits, for 
excavation, for building embankments, the 
low initial cost, low depreciation and low 
operating costs make this a very attrac 


tive machine and since it is operated by 
the driver of the tractor this adds to 





ItS 





front. In addition this machine carries 
road searifier in rear and a road main- 


Digging, loading, transporting and dumping dirt or sand with a one-man outfit 


operated from the driving seat of the tractor 


value the cumulative 
hand. 


wages of the extra 
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The Story of Steel—IX 


Rolling Wire Rods, Drawing Wire, and Making Nails 


“ERL wire is drawn from what are known 
in the trade as “wire rods,” and the mag- 
nitude of the industry may be judged 
from the fact that in the year 1925 our 
mills turned out a total of 3,755,892 tons 


[cata 
f wire rods. This total is greater than 





that for steel rails, whose total output was 2,904,516. 

Of all the meta! products of human industry, wire is 
one of the earliest. There is evidence that it was 
known to the early Egyptians, and in the Kensington 
Museum, London, is a piece of wire which was made 


not less than 5OOU vears B, ¢ The earliest specimens 
were mainly narrow strips of such metal as gold, silver, 
ind copper, and were very different from the round 
wire that we know today. The production of wire by 
pulling 
it through a steel die, is also an art with a venerable 


history, the first record of its use occurripg early in 


drawing down a rod to as er diameter, by 


medieval tit 


Originally, both wire and wire nails were made by 


f. 


hand from wrought iron, and their cost was high: it 
was only a question of time before steel, because of its 
iow cost and great strength, became the standard ma- 
terial in this as well as in the other branches of the 


metal industry. Today, practically the whole of the 
wire output is made from either Bessemer or open- 
hearth steel, the latter being specified where high 


physical properties are called for. As showing the 
increase in strength of steel over iron wire we mention 
that, while good black-iron wire would show an ulti- 


mate tensile strength of 


temperature for rolling. One by one ethey pass out 
through the door and fall upon a conveyor upon which 
they are carried down into the rod mill. 

The rod mills in their modern forms are of two types, 
one the looping mill and the other the continuous mill. 
In some works these two types are combined in one 
mill. These mills consist of a series of pairs of rolls 
which are arranged side by side in the looping mill and 
parallel to each other in the continuous mill. There 
are 15 pairs of rolls in the looping mill which we have 
chosen for illustration, and by the time the billet has 
miude the sixth pass (the last pass in the roughing 
train) it has been reduced from its original dimensions 
of 4 inches by 4 inches by 48 inches to a one-inch 
square in section. In the lower half of our full-page 
drawing we show sections of the first six passes 
through these rolls and of the finished rod after the 
eighteenth pass. It will be noticed that the rolls are 
grooved and that the opening between the upper and 
lower grooves varies both in its contour and its cross- 
sectional area. At each pass the billet is reduced in 
area and proportionately increased in length. Hence, 
the speed of the successive rolls is increased to com- 
pensate for the increased elongation. By changing the 
shapes of the grooves in the successive pairs of rolls, 
making them alternately square and oval, a more 
thorough working or manipulation of the metal is ob- 
tained and its qualities are proportionately improved. 

After pass number 6 the rods pass through the 
successive rolls in alternating directions, describing 


In the wire mill the first thing done with the wire 
rods is to thoroughly clean them of scale, oil, dirt, « 
This is done by immersing the coils in wooden vats con- 
taining a weuk solution of sulfurie acid. The coils of 
wire are removed from the acid vats and hung upon 
a rack, where they are thoroughly washed with water 
and left long enough to permit of a slight oxidation 
on the surface; the object of this rust coating being 
to make it possible to get a good grip upon the wire 
in the process of drawing it down. Next the coils are 
placed in a bath of lime to neutralize any furt 


effects of the acid and to prevent further oxidation ! 
ulso to obtain a slight coating of lime, which acts us a 
lubricant to the wire as it passes through the dies 


during the process of drawing. The wire is then dried 
out thoroughly in the “bakers.” Up to this point 
our description, the product is known under the tech 
nical name of “rods,” and it is only after it has been 
drawn down in the dies that it is known commerci:|ly 
Wire-drawing js of ancient origin, for about 
the year 1365 there is a record that Rudolph of 
Nuremberg produced wire by drawing metal bars 
through tapered holes in a die. There are descriptions 
also of wire-drawing machinery which were published 
in thessixteenth century. Thereafter it gradually took 
the place of the earlier method of hammering out the 
wire by hand, which dates back to some 800 years be- 

fore the Christian era. 
Wire-drawing not only permits the production of a 
much smaller wire than could be produced under the 
hammer, but the process 


as “wire.” 





25 tons to the square 


inch, Bessemer steel 


wire will stand a strain 
of 40 tons, and open 
hearth steei wire 60 
tons to the square inch 
Of the special grades, a 
high-carbon open-hearth 
steel wire will carr 
ibout SO tons, erucible 
‘ast-iron wire about 100 
tons, and the best cast- 
steel, or “plow steel 


wire 120 tons to the 











of drawing it down cold 
increases its tensile 
strength to a truly re 
markable degree. The 
wire- drawing machine 
consists of a solidly con 
structed bench on which 
is mounted on a vertical 
axis a strong cast-iron 
drum, power driven, on 
to which the wire is 
wound as it is drawn 
through the die. The 
die-plates are stout 
blocks of the very best 
steel, which are perfo- 
rated with holes care 








square inch: while cer- 
tain qualities of cast- 
steel wire, of a par 
ticular composition and 


This machine draws the 


illing for very elabo ; ‘ 
, down into wire 


rate working, have 
shown an ultimate 
breaking strength of 150 to 170 tons to the square inch. 

The process of wire drawing serves greatly to im 
prove the physical qualities, and the smaller the size 
to which the wire is drawn the greater is its relative 
breaking strength We have all heard of the strength 
whose average maximum ranges from 


rt plano wire, 
225 «pounds for a single music wire .029 inch in 
diameter to 650 pounds breaking strength for a single 
wire 052 inch in diameter. Reduced to the square-inch 
unit, the ultimate strength would be from 307,000 to 
An unalysis of the following specimen 


carbon 0.83, 


340,000 pound> 
of steel music wire will be of interest: 
munganese. O<:.59, silicon 0.143, sulfur 0.009, copper 


0.080, and phesphorus .010. Piano wire made under 
these spec ifitations runs from ZOO.000 pounds per square 
inch for wire 0.191 inch in diameter to 350,000 pounds 
for wire 0.098 inch in diameter. 

As the ingot is the raw material for billet making, 
so the billet is the raw material for wire rods and wire. 


lherefore, we will ommence our story at the billet 


tockyard where the steel is stored conveniently to the 
é ne furnaces of the rod mill. It should be men 
tioned here that the bulk of the wire and wire nails 


commerce are manufactured from Bessemer billets, 
nd that open-hearth billets are worked up into rods 
or the manufacture of chain, for special grades of 
re and for various finished products in which high 
nsile strength is called for. Let us go to the upper 
nd of the rod mill where we shall find several billet 
These furnaces are built 


ntinu heating furnaces, 
vith a floor inclined upwardly in the direction of the 
mill and they are gas-fired. The billets which measure 
t by 4 inches ‘mn section and 36 inches to 48 inches in 
engtli are fed transversely into the furnace side by 


side, and are pushed by hydraulic machines slowly 
over water-cooled skids, so that by the time they reach 
the upper end they have been heated to the proper 


rods Nail making. Each of the 200 machines in this shop pours out a stream of 
wire nails at the rate of 150 to 350 per minute, according to size 


long loops between each pair as shown in the upper 
half of our full-page illustration. To guide the rods 
into the proper rolls, workmen stand between each set, 
ind as the rod issues from one set of rolls it is seized 
with a pair of tongs, bent around through a half circle 
and fed to the next “pass.” When a rod mill is running 
in full blast, it presents a most curious and sensational 
sight; for owing to its decrease in section and increase 
in length as the rod passes through the successive rolls, 
it is necessary that the speed of the rolls be increased ; 
ind by the time the rod issues from its last or eigh 
teenth pass, it is traveling at a speed of about 1400 
feet per minute, or 16 miles an hour. Because of the 
increasing length of the rods as they are rolled down, 
it happens that although only two or three rods at a 
time may be passing through the first of the rolls of 
this series, there will be three or four rods passing 
simultaneously through the later rolls 

It will be understood that, since this variation from 
square to oval and oval to square is carried on, not 
only in the six roughing passes but in,the other 12 
passes of the looping mill, the metal is subjected to an 
enormous amount of mechanical working, and its 
strength and general. qualities are thereby greatly im- 
proved, so that when the final round rod 13/64th of 
an inch in diameter issues from the eighteenth pass, 
us it is called, it is already of high quality. As the rods 
leave the last pair of rolls, they are run through pipe 
guides to reels, on which they are wound up into a 
convenient coil for further handling. From the reel the 
wire fails on to a conveyor and is carried to the wire 
mill. The insert above shows a continuous rod mill in 
which the heated billet passes through a series of 
rolls in a continuous straight line to form the rod. 
Similarly, as in the case of the looping mill, the finished 
reds are conveyed to reels where they are coiled into 
bundles. 


fully gaged to the exact 
desired size of the wire 
The holes have consider- 
able taper, the wire, of 
course, entering at the larger end. The coil of wire 
which is to be drawn is placed on a reel, and the loose 
end having been pointed or swaged down it is passed 
through the die-plate and attached to the drum, which 
then preceeds to wind up the wire until the whole coil 
has been drawn down, Since the wire-drawing is done 
cold, it can be well understood that, with a hundred 
or more of these machines running at the same time it 
requires very powerful motive power to drive the mill 

After drawing it is necessary to remove the strains 
in the wire by periodic annealing, and it is therefore 
taken to the annealing room where it is loaded into 
large annealing pots. After a pot is filled it is care 
fully sealed to exclude the air, and the wire is then 
exposed to a steady heat for from eight to nine hout 
Of the whole product, part is now ready for the open 
market without any further treatment, part of it is 
sent to the galvanizing room to be galvanized, and 4 
large proportion goes to other mills to be made up into 
wire nails, barbed wire, wire fencing, ete. 

In a modern nail mill one will find from 150 to 300 
separate machines, each of which is capable of turning 
out from 150 to 350 finished nails per minute. It mua) 
truly be said that a modern nail machine is one of the 
most striking examples of the enormous increase in 
capacity which has resulted from the introduction of 
labor-saving machinery. 

In front of each machine is a reel upon which the 
coil of drawn wire is placed. One end of the wire is 
led into the machine and as the power is thrown on 
one sees the wire disappear through a small hole in « 
vertical casting; while to the accompaniment of a rapi« 
succession of blows that sound like a machine gun 
a stream of finished wire nails begins to pour out o! 
the opposite side of the machine into small iron boxes 
placed to receive them. The wire, as led from the coil 

(Continued on page 291) 
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Above: Looping rod mill, with insert of continuous rod mill. 
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The British kmpire Exhibition—Il 


The Palace of Engineering and Industry, and the Wembley Amusement Park 


—memen tik two previous articles have described 
| and illustrated the exteriors of the pavil- 
and palaces which contain the won- 
Wembley and in their way are 
as remarkable as the exhibits which they 
this article it is 
describe in a some of the contents of the 
Palaces of Engineering and Industry, and then to devote 
lines to Wembliey’s Amusement Park, which is 
with all the latest devices that the wit of man 
securing thrills, sensations, and 













ions 


ders of 


a 
emma | 


house In proposed to 


renerul way 
a fev 
providec 
has yet invented for 


laughter. 


By J. B. C. Kershaw 


Our Special Correspondent in Great Britain 


arisen out of the distillation of coal, the production of 
coal-tar, and the preparation of the thousand and one 
products of the dyestuff and fine chemical industries, all 
the ramifications of these vital branches of national life 
are illustrated. Considerable attention has been paid 
to the layout and to the decoration of the Chemical 
Hall, which contains about 200 yards of a specially 
painted frieze, illustrating various operations in chem- 
ical manufacture. 

The British Cotten Industry is certainly one of the 
largest of the world’s textile groups, and as regards 





An interior view of the 
Palace of Engineering is 
shown, with the Power 
House which Is tucked 
away in one corner of the 
building. The General En- 
vineering Section covers 
shipbuilding, marine and 


mechanical engineering, and 
exhibits repre 
senting the manufactures of 
100 of the leading engi- 
and shipbuilding 
Great Britain. It 
ambitious effort 
acquaint the 
the immense 
possibili- 
key indus- 
Wembley 
under one roof oper- 


consists of 


over 
neering 
firms in 
is the 
ever 

world 


most 
made to 
with 
achievements 
the 


Visitors to 


and 
ties of vreat 


tries, 


can see 














ating sci- 


ence 


examples of both 
and workmanship, for 
section contains the 
collection of engineer- 
ng plant, machinery and materials that have ever been 
any one building or exhibition. 

from the most the 
minute, and from the simplest to the most com- 
Firms household words show 
titanic presses and engines, while others exhibit delicate 
machines and specialties known to engineers throughout 


The 
this 


finest 


assembled in 
The 


most 


exhibits range massive to 


plex. whose Rhames are 


the world. The National Physical Laboratory has an 
educational stand demonstrating all the detail required 
in modern research, and displaying many of the won- 
derful testing and measuring machines used in that 
Institution. Visitors can see every kind of metal and 
alloy in the raw and finished state, and methods used 


to investigate operation and structure. All the newest 
inventions, all the developments in this ever- 
engineering many of which will 
be making their first view, and to 
the layman and technical expert the section 
should prove of absorbing interest. 

An enormous amount of electric energy is, of course, 
needed for lighting the numerous great buildings, for 
driving machinery, lifts, and for providing the 
power for the transport services and amusements. This 
Power Station in the Palace of 
Engineering itself, and forms one of the most interest- 
A special gallery enables the visitors to 


latest 
industry, 
appearance, are on 
alike 


progressing 


+1 
the 


is supplied from the 


ing, exhibits. 


view the machinery at work, and in view of the fact 
that many of the leading English engineering firms 


have fitted their own specialties as part of this installa- 
that never in the history of exhi- 
been included in a single plant so 
a collection of electrical generating ma- 


tion, it is safe to say 


bitions has there 
comprehensive 
chinery 
in the Palace of Industry an attempt has been made 
to depart from the formlessness arising from the unre- 
individualism which has characterized former 
exhibitions, while avoiding the almost monoto- 
iformity of Continental exhibitions. A medium 
between ti extremes has been struck by the adop- 
tion of coordinated schemes of decoration for practically 
ill the industries represented, while leaving sufficient 
for the expression of the individuality of the 
firms taking part in the general display. Each industry 
the visitor a picture of its own achieve- 
aid of the architect has appropriate 
setting for the display of its wares. 
Chemicals, heavy and fine, with soap, perfumery and 
10,000 square feet. 
which 


and apparatus. 


stricted 


British 


nous ul 


e two 


room 


presents to 


ments, and by he 


paints, matches and the like, occupy 


Suifuric acid and alkali, the industries have 


power-house and electrical generators for the Palaces of Engineering 


and Industry 


the value of its export trade it ranks first among the 
manufacturers of the United Kingdom. All the leading 
firms interested in every branch of this industry have 
combined to organize a comprehensive display of ma- 
terial, machinery and products, and here spinning and 
weaving machinery in motion also can be seen. 

Wool textiles fill 15,000 square feet of and 
forty firms, representative of the spinning, weaving and 
dyeing manufacturers of the border towns of Yorkshire 
and Lancashire show here the whole range of woolen, 
worsted, cotton, silk and other fabrics, for which these 


space, 


an effective background for the laces, nets, curtai 
embroideries and fabrics which constitute the exhi! 
The great bulk of the goods are produced in Nottingh 
and the surrounding district, but the Scottish lace 
tain industry of Ayrshire has joined also in this exhil 

The Gas Pavilion and Stand illustrates the thousa 
and one purposes to which coal gas can be applied; 
the various sections of the industry have combined 4 
have taken a space of 12,500 feet. This exhibit il! 
trates in a striking manner the extraordinary adap 
bility of gas for heating purposes. It is now regula 
employed for many of the processes required in | 
motor industry, in sweet factories, in ripening banan: 
in the boot and shoe industry, in the treatment of meta 
and in the canning of fruit and vegetables. 

Food, Beverages and Tobacco occupy 43,187 square 
feet and form the largest individual section in | 
Palace of Industry. Complete working exhibits for), 
here a special feature, and, of course, take up consi 


erable space. The range of machinery turning « 
chocolates, confectionery, biscuits, bread and pastry 


over one-tenth of a mile, and the public is 
enabled, among other things, to see a modern mechun 
ical baking plant at work for the production of bread 
and biscuits. No branch of the food industry is absent: 
and there is in addition a very striking exhibit of beve: 
ages and tobacco, in which whiskey predominates. 

The Amusement Park at Wembley covers 47 acres 
and the management claims for it that it is three times 
the size of any similar place of entertainment in thy 
world. At one end of the Park two “coasters” can Ix 
raced against each other along a mile while 
at the other end the largest scenic railway in the world 
is installed side by side with a giant switchback. This 
latter gives a run of over a mile with hair-raising stee) 
descents in its course, and is much.larger than anythin 
of the kind ever erected before in the United Kingdom 

“Dreamland” is the name given to the wonderfu 
children’s playground, where children can be left in 
the charge of trained nurses while their parents explore 
other parts of the Exhibition. Im this kiddies’ wonder 


stretches 


course ; 


land the “Old Woman who lived in a shoe” entertains 
her little guests with the aid of seesaws, swings, rock 
ing-horses, miniature railways and a host of other 


amusement devices dear to the hearts of children. 

An original Mountain Water-Chute, erected at a cost 
of $50,000, forms another attraction of the Amusement 
Park, while the “Derby Race” in some ways resembles 
the ordinary merry-go-round 





re 





o 





but by a new mechanical de 


vice the horses, moving in 
rows of five, realistically 
draw ahead or fall behind 


each other as they make the 
circuit of the course. 

A model of the earth 50 
feet in diameter, with an in 
terior large enough for visit 
ors to enter and inspect it 
has been built and forms an 
other striking addition to the 
Amusement Park. On _ the 
outside of this globe 
can be seen in motion on the 


ships 


ocean spaces, while in one 
part the crust of this minia 
ture world has been torn 
away to reveal a gorgeousl) 
colored interior, with crys 


talline caves and a brilliant 
setting sun, 


The side-shows, 





of whic! 





Interior view down one of the busy avenues of the 


districts world-famous. The Bradford Chamber 
of Commerce has organized a comprehensive exhibit of 
its own, illustrating the main processes in the up-to-date 
manufacture of cloth; and mannequin parades are held 
daily to show the latest styles of finished dresses and 
wraps which have been made from the products of the 
Bradford These parades have been a great 
success in attracting attention to the Bradford exhibit. 

Nottingham, the home of the British lace industry, 
has an extensive display, and this stand, occupying 
approximately 2500 feet in the Palace of Industry, forms 


are 


looms, 


Palace of Engineering 


there are over a thousand 
also deserve some mention 
Covered arcades with 
rated fronts are labeled “Peter Pan Street,” “Where 
the Rainbow Ends,” “Arabian Nights Street,” and en 
able the visitors to watch the fun even in the’ worst of 
weather. There is also a charming Old English Fair 
ground with a Maypole, swings, round-abouts and palm 
ists. Among the numberless other attractions may be 
named’ a Dance Hall twice the size of the Albert Hal! 
in London, and an Aquarium, 150 feet long by 75 feet 
wide, in which can be seen many extraordinary fish 
and denizens of the deep. Other are an 

(Continued on page 
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eft The drifting sand not alone banks up against the front of the barriers, but also sifts through the spaces and banks up on the leeward side, lending additional support 


of parallel sand-fences of flax blades. Right: 


Center Another view 


Ordinary palisade fence, paralleled by a flax fence in such way that the sand ultimately fills the space between them 


Preventing the barren sand wastes of New Zealand from encroaching upon good land 


Flax Barriers to Check Drifting Sand 


yew miles south of the Rangitikei River, west 
{i coast North Island, New Zealand, lies a wide 


stretch of barren sand waste. Thousands of acres of 
reeping dunes and hillocks cover what was at one 
time good flat coastal land, and the menace of sub- 


ersion of many thousand more acres is an imminent 
danger unless something can be done to stay it. 

Two years ago a large portion of this area was taken 
over by the State Forest Service, with a view to its 
reclamation and final planting with valuable conifers. 
The work already accomplished very definite 
ogress, and everything points to complete success. 
What is now practically a sandy desert will be trans- 
formed by scientific forest practice into a highly pro- 
juctive area yielding many thousands of feet of valu- 
ble timber, while the farm lands immediately adjoining 
vill be made more productive by improved shelter and 
he cutting off of the strong salt-laden winds from the 
weun, 

The work commences where the ocean beach fringes 
he first line of sandhills, or the fore-dune. This fore- 
composed of a hillocks of varying 
eights, having little valleys between them, and it is 
through these valleys or openings that the 
sand trickles, or pours, according to weather conditions, 
n an stream. any permanent work 
ould be undertaken inland those valleys or gateways 
ad to be closed, so burriers were erected composed of 
lriftwood, logs, ete., and immediately the fight began. 
The saund-drift displayed its real proportions as soon 
is it felt a check in its path. In a few days the barrier 
completely submerged, and the sand 
wuring in over the top. A second barrier surmounted 
he first, and the process was repeated while the inter- 
ening valley between the hills rapidly became _ built 
ip. All along the line of defense, these wind-channels 
with the result that one long 
inbroken fore-dune is being constructed to form a per- 
junent sand-drift. 

Behind this first line of defence are countless hillocks 
nd dunes, all unstable, all moving slowly but surely 
niand. These must be stopped in turn, anchored into 
wsition as it were, before any young trees that may 
e planted can hope to get a grip on their slopes. The 
method employed is and ingenious. A close 
planting of marram that wiry denizen of the 
coastal areas, is being made over this country. 

Again the sand-drift which for years has wandered 


shows 


lune is series of 
sea-borne 


endless Before 


vas almost was 


ommenced to close up, 


barrier against the endless 


simple 


LTUss, 


at the will of every wind that blows becomes arrested, 
checked by the millions of tufts that hold it closely 
covered. The arresting grasses will be reinforced by 
hardy shrubs and bushes; then in the sheltered lee of 
will come conifers, inured to extreme weather 
conditions, providing the necessary shelter for the per- 
manent forest, which in due will cover this 
waste land with verdant green. 

One of the ingenious of these sand-arresting 
fences has been constructed of flax blades tied to a 
wire stretched between posts. One face of this barrier 
vertically, while the other is stretched at an 
angle of 60 degrees. The drifting sand not only banks 
up against the front of this, but sifting through the 
spaces between the blades of flax rapidly piles up in 
its lee as well. A special feature of the flax barrier 
is that it may be raised after each submersion to con- 
tinue its useful work. 


these 
course 


most 


is set 


“Two Star” Method of Position Finding 
Ae and very rapid method of finding latitude 
and longitude by measurements of the altitudes of 
two and knowledge of the Greenwich sidereal 
time has been worked out by the Bureau of Standards. 
It is expected to prove especially useful with aircraft. 
The method makes use of a diagram having latitude 


Stars 


and local sidereal time for its coordinates. On this 
diagram are plotted curves showing the relations to 


these coordinates of the angular altitudes of the two 
stars above the horizon. Thus a curve marked B-30 
degrees will show the sidereal times and corre- 
sponding latitudes at Betelgeux will have an 
altitude of 30 degrees. 

The altitudes of the two stars are measured with a 
sextant, and on the diagram the point at which the 
proper constant altitude lines intersect is found. This 
gives the latitude at which the observation was made, 
and it also gives the local sidereal time. The longitude 
is then proportional to the difference between this local 
time and the Greenwich sidereal time. 

The diagrams can be made to any desired scale, from 
a general diagram covering the whole United States or 
an even larger area down to a strip covering only a 
few degrees of latitude. Such a strip could be mounted 
on rollers, and the part needed for an observation con- 
veniently brought into view. 
pairs of stars a set of charts could be made that would 
be available throughout the year. Its simplicity is one 
of the best recommendations of this method. 


local 
which 


By a suitable choice of 


The Earth-Boring Machine 

NE of the little jobs that has always cost more than 

its magnitude would appear to warrant is the 
digging of and other excavations 
diameter has been too small to permit rapid and effee- 
tive digging with standard tools. Of recent 
there has been a tendency toward the use of special 
machinery designed for this purpose; and this has been 
largely fostered by the existence of so many companies 
whose business involves a great deal of post or poie 
erection. Where the farmer with his fence has to be 
satisfied with the awkward use of the shovel in digging 
post-holes, the telephone and telegraph companies with 
thousands of holes to be dug a year can, and indeed 
must, have something better. 

The machine illustrated is a modification of the 
four-wheel-drive truck or tractor, and is put out by 
the leading manufacturer of this vehicle. It digs holes 
from six inches up to four feet in diameter, and down 
to seven feet in depth. The digging time per 
varies from 14% to 10 minutes, according to the condi- 
tion and nature of the soil. The machine is in 
fact an earth borer; it employs an auger as cutting 
tool. The sizes offered on stock models are 18, 20, 24, 
30 and 48 inches. After each “bite” the auger is raised 
and revolved quite rapidly, flinging off the dirt by cen- 
trifugal force. Otherwise it would jam before going far. 

The machine, as our photograph suggests, 
stop with the boring of the hole, but is also equipped 
for planting it. Thirty-five-foot poles can easily 
with the standard model, rated as to the six-foot size. 
nine-foot model will set 


OST-NOLeES Whose 
t-hol wl 


years 


1 
hole 


very 


does not 
be set 


The so-called poles up to 70 


feet high, having for this purpose a special derrick 
und higher tower. The machine also pulls old poles 


where these exist. 

The power for the earth-boring machine comes from 
the truck engine by take-off shaft at the 
rear of the transmission. Its frame 
ranged on a turn-table, making it 
holes on either side and on the rear of the truck, and 
obviating the necessity for difficult maneuvering of the 
outfit into working position. The turn-table 
by power, and will travel from one extreme position 
to the other in 15 seconds, 

For boring anchor holes for cables, ete., the 
may be tilted into any angular 
bit of manipulation being performed by 
worm gear. In transport, the same worm is 
tilt the tower forward toward the driver’s seat 


means of a 
is rotatably ar- 


possible to bore 


operates 


tower 
this 


means of a 


desired position, 


used to 

















Left: 


A close-up of the auger. 


Center: General view of the entire assembly, truck and all. 


Right: 





The borer at work 


Boring holes in the earth just as a carpenter bores them in wood 
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pages of history, we 


=| find, scattered here 


and there, accounts of men and women 
who apparently possessed the faculty of 
seeing scenes and events at a distance, 
or objects placed within closed boxes, or of perceiving 
things which other men could not. In all such cases, 
the accounts bear a striking resemblance to one an- 
other. The subject seems to see with some organ other 
than the eye; the object seen is usually exceedingly 
clear, vivid, and highly colored. It is as though the 


subject were looking at it through the wrong end of a 


pair of opera glasses. At first vagueness, mistiness, 
uncertainty then the vision develops, gradually or 
suddenly nd springs into full blossom, 

Such accounts have, in the past, failed to carry con- 
viction—partivy on account of the innately skeptical 
attitude of the human mind, and partly because the 
observations were not recorded and observed scientifi 
eally There seemed to be abundant evidence that some 
such faculty as this existed; but it remained for a 
competent scientist to verify the facts, to conduct a 
number of experiments which would serve to establish 
them beyond all doubt, and to offer a rational explana 
tion for at least some of these phenomena. Such an 


investig 


ation has lately been undertaken in France by 





Jules Romains (Louis Farigoule), who has just pub 
lished the result of his painstaking researches in what 
he calis “extra-retinal vision” or “paroptic sight.” 

In order for this “paroptiec sense” to function, the 
normal eyesight, and to some extent the normal con- 
sciousness, must be abolished, another state of con- 
sciousness being induced in its place. This sounds like 
hypnotism, but Romiains’ account of his work leaves 
little ground for such an explanation of his results. 
After describing how he repeatedly put his first experi- 
mental subject into this altered “regime,” Romains 
goes on: 

bandaged his eyes, and warned him that he would 
be using a faculty which he possessed beyond doubt, 
ulthough be had never had occasion to discover it. I 
explained to him briefly that I was going to place a 


sn LOCHEMISTRY is 


| 


undoubtedly 


the 1 fascinat- 


nost 
ing but, at the same time, most complicated 


and difficultly accessible branches of chem- 





—— jer As its name implies, it deals with 
the chemistry of the processes in living organisms, 
their causes, methods and results. For thousands of 


years the exact nature and chemical composition of the 


various organic tissues and secretions remained a seem 





ingly impregnable mystery and although scientists 
realized in a general way that all life processes were 
caused or accompanied by intricate chemical changes 
produced | he interaction of the tissues and secre- 
tions of the organism, they believed that the analysis 
of these processes, taking place within the organism 


und dependent upon the existence of the “life principle,” 






would always remain impossible and life’s manifesta- 
tions within the organism forever a veiled mystery 
The study of the subject, however, was not entirel) 
abandoned, in spite of its seeming hopelessness. The 
first important discovery, which seemed to negate the 
theory that the chemical processes directly connected 
with the life of the organism could take place onl) 
within the living organism itself, was made by Spallan 
zani in 17S5. i1rough experiments in his laboratory 





outside 
contact, 


he discovered that albumen could be digested 
organism, by being brought in 
giass ftlusk, with gastric juice taken from the 
stomach of a human being. 

Important as this discovery was, it did not dispel the 
belief that the products of the living organism could 
never be duplicated by synthetic methods in the labora- 
The first step in proving the fallacy of this be- 
lief was the discovery, 96 years ago, by the German 
chemist Woehler, that urea, one of the excretion prod- 
ucts of the animal organism, could be obtained by purely 
synthetic the laboratory. Since then the 
chemists have succeeded in duplicating by laboratory 
other products of the animal or vege- 


of the living 
within a 


tory. 


methods In 


methods many 
table organism 

That 
of nature in producing certain substances in the living 
organism and the methods used by the chemist in dupli- 
the substances in his laboratory, is per- 
obvious. Nearly all chemical reactions in the 
take place at a temperature of approxi- 


there is a vast difference between the methods 


eating same 
fectiy 


human hody 


mately 37 degrees Centigrade, and, with a few ex- 
ceptions, ameng them the decidedly acid condition of 
the gastric juice, under an almost neutral condition 
of the juices of the organisn 
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Seeing Without Eyes 


newspaper in his hands and that he should try to ‘see’ 
and ‘read’ some, at least, of the largest letters. I made 
it very clear that he was not only to rely upon sensa- 
tions of touch; that he was to ‘see’, in the strict sense 
of the word, and furthermore that I was persuaded 
that he could doit. . .. 

“The subject entered in some agitation. . . .hesi- 
tated two or three minutes without succeeding in arti- 
culating anything, and finally began to enunciate in 
jerks, but correctly, the title of the newspaper, printed 
in letters 30 mm. in height.” 

Now, of course, the first thing to whether 
the subject obtains any sort of vision of the object by 
means of normal eyesight. This is rendered all the 
more imperative when learn that opaque screens 
placed in front of the object prevent the subject from 
seeing it by means of “paroptic sight.” Moreover, it 
was found that if the object were placed in the dark, 


settle is 


we 


it could not be “read” by the subject; it must be illu- 
minated, and the brighter the illumination, the more 
easily was it read. Could the subject have obtained a 


glimpse of the object by any normal means, despite his 


bandages? 


The subject's eyes were carefully bandaged, it is 
true; but it is next to impossible to bandage the eyes 
in such a way that some faint vision is not possibly 
obtained. Could any of these subjects have obtained 
uny degree of normal vision Dy these same means? If 
we accept Romains’ honesty, we are excluded from this 


theory, because he attained a considerable degree of 
success in experiment upon himself; and, finally, he 
had some success with soldiers who had been blinded 


in the war. There can therefore be no reasonable doubt 
that some such faculty and 
is a genuine psycho-physiological phenomenon, requiring 
scientific explanation. M. Romains contends that prac- 
tically anyone may attain some degree of success, by 
constant experimentation upon himself. 

Various areas of the body 
in rendering possible this extra-retinal 


and Their Work in the 


While albumen, for example, is digested in the human 
short time, at this tem- 
necessary to boil it six 


as “paroptic sight” exists, 


instrumental 
vision, 


seem to be 


These 


organism in aw comparatively 
perature the finds it 
hours with strong hydrochloric acid to split it up into 
simpler combinations, If the split 
up sugar into carbon dioxide and water, he has to heat 
it in a crucible to a high temperature, while the animal 
anism obtains the same result at normal body tem- 
ature without difficulty. 

It was through the study of fermentation that science 


chemist 


chemist wishes to 








per 


reached a clearer understanding of biochemical proc- 
esses. For many centuries it was known that in the 
presence of certain organic substances, which were 
called ferments, certain chemical changes in organic 
matter took place. Some ferments changed the juice 
of grapes to wine, others transformed wine or other 


fruit juices into vinegar, while still others caused bread 
to rise and to become more palatable. The substances 
which produced these changes were called ferments and 
divided into ferments of cellular structure and 
ferments without cellular structure, or 

For many it was believed that ferments with 
cellular structure were effective only if enclosed in the 
cell, while enzymes, like the gastric juice, could produce 
fermentation even outside of the organism. Some of 
the greatest chemists of the nineteenth century, 
ever, like Berzelius, Liebig and Emil Fischer, supported 
a uniform and purely chemical conception of the fer- 
ments, regardless of their organic character. They 
were firm in the belief that there is no actual difference 


were 
enzymes. 


years 


how- 


in effectiveness between “formed” and “unformed” fer- 
ments and that all fermentative reactions could also 
take place outside of the living cell. 

The proof for the correctness of this theory was 


found unexpectedly by Buchner during his researches 
concerning the most complicated processes and re- 
actions of alcoholic fermentation. He discovered that 
the reactions by which sugar is split up into 
and carbon dioxide will take place in the absence of 
living ferment cells, but considerably slower. This led 
to the belief that the ferments are merely catalytic 
agents which act as triggers in setting off certain fer- 
mentative reactions, 

Recent researches concerning the nature of ferments 
and the method of their activity have established the 
proof that ferments do not confine their activity to the 
breaking down of complicated into simpler chemical 
combinations, but that they are also capable of building 


alcohol 


Organism 
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are: the finger-tips, the forehead. 

the back of the neck, and jar. 

ticularly the skin of the chest, 
over the “solar plexus.” The sensation of sight seems 
to be somehow transferred to these regions. Sometiines 
objects are perceived which would lie wholly outside the 
normal field of vision—when apparently seen by the 
back of the neck, for example: Sometimes the objects 
are merely placed in space, at a distance of about a yard 
from the subject, and in front of him. 

There seem to be two types of paroptic vision; in the 
first, the subject feels that he somehow sees with the 
sight-centers of the brain, in the usual manner; this 
M. Romains calls “homocentric vision.” In the secon 
the subject sees with his “solar plexus”; this is called 
“heterocentric vision.” The subjective experiences 


associated with this letter type of vision are thius 
described : 

“. . One day the experimenter notices with 
prise than when his head is raised he sees with his 
chest an object at a distance in front of him. Nothing 
is more astonishing to feel than this phenomenon, |)ut 
nothing is more difficult to describe. . . .The subject 
who sees with his chest has the impression that his 
attention goes down in some way from its usual posi- 
tion—the head—to establish itself, in a tiresome, incon 
venient way, in the torso.” 

It was found, by experiment, that as soon as the 


normal optic apparatus was stimulated in any v 
this secondary vision ceases. It is as though the sec- 
ondary vision were acquired only after much effort 


return to the normal order of things as soon as 
the slightest opportunity is given. 

How can we account for this remarkable new phie- 
nomenon? Romains believes that it represents a power, 
still possessed by all humanity in a more or less limited 
which was originally inherent in all living 
beings. The simple organisms seem to 
a sort of diffused sense or sight, all over their bodies, 


with 


degree, 


most 


possess 


which becomes specialized, into the eyes and general 

optic apparatus only among the higher organisms 

These organs having usurped the special function of 
(Continued on page 290) 


up more complex compounds from 
lor instance, w 


simpler ones. le 
some ferments induce 
ting up of fats into fat and glycerine, others 
build up fats from fat acids and glycerine. 

In one respect the ferments differ from the major 
of other catalytic agents. Each ferment is specific: 
adapted to act as catalyzer in one particular set of 
reactions only. Thus, a ferment 
albumen will not affect carbohydrates or fats. 

There are, as we now know, many substances belong 
ing to the structural type of the sugars, yet only three 
of them are affected by the living ferment cells. After 
Buchner and his and 
learned to extract from the living cells their ferment 
tion-producing agents, it found that the extracts 
also affected only the same three kinds of sugars. As 


the sp 


acids 


capable of split- 


collaborators successors had 


was 


the various kinds of sugars differ from each other 
only by minute differences in molecular structure, it 


seemed logical to deduce from the specifie action of the 
ferments, that their active principles are equally dif- 
ferentiated by extremely delicate variations in molecular 
structure, 

Quite recently Bredig and other chemists have suc- 
ceeded by strictly chemical methods, in producing 
ecatalyzers which, like the ferments, 
adapted to induce only certain reactions, as the result 
of some peculiarity of their molecular structure. In 
the opinion of many noted modern chemists this fact 
seems to support the theory that ferments are in fact 
catalytic agents built up within the ferment cells or 
secreted by them. 

Notwithstanding the extensive research work in 
cent years concerning ferments practically nothing has 
been learned of their chemical and physical nature. 
We recognize the different ferments only by their 
action, and name and classify them accordingly. 

Great progress has recently been made in extracting 
fermentative agents in a pure or almost pure state 
from the cells or organs containing them. The extracts 
are obtained by macerating the cell tissue with water 
or glycerine and the fermentative agent is precipitated 
from the extract, usually by alcohol or acetone. This 
extremely slow and difficult, because thie 
organic tissue contains the fermentative agents only in 
minute quantities and the extracted ferments, bein: 
highly unstable, are easily destroyed by excessive he 
or by the presence of certain chemical substances, t! 
so-called ferment poisons. In spite of these difficulties 
the methods of extraction and purification are rapidly 


becoming improved. 


are specificall) 


process is 
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A new type of leng-span suspension bridge, combining the principles of the cantilever and the suspension bridge, which has been designed for crossing the Golden 


Gate, San Francisco. 


Something New in Bridge Desi 


Length of center span, 4000 feet; of side spans, 1320 feet. 


Height of steel towers, 747 feet 


on 


Spanning the Famous Entrance to San Francisco Harbor 


elden Gate is the inlet to San Fran- 
o Day from the Pacific Ocean It 
sepurates San Francisco from Marin 
unty and cuts off the city from the 
utiful highlands that border on Mount 
unquestionably the finest resi 
Moreover, it 
is the home of the magnificent Sequoia Grove known 


us Muir Woods. 





mualnatis 


dence section adjacent to San Francisco. 


This region is now practically isolated 
from San Francisco, being reached only by a long and 
tedious water ,route. A bridge at the Golden Gate 
would provide the direct connection and quick access 
which ire essential to its development. 


4 bridge at the Golden Gate would serve the entire 
population of Marin and Sonoma Counties to the north, 
in which sare inetuded the cities of Sausalito, San 
Rufael, Petaluma, and Santa Rosa. To the south the 
bridge would serve San Francisco, San Mateo, Santa 
(lara and Santa Cruz Counties, in which are included 
San Francisco, San Mateo, Redwood City, Santa Rosa 


and Santa Cruz, with 


their present population - 





of 700,000 and a prob 
uble future population 
of double that number 
within the next ten 


years of normal growth a 

The California High- “gi 
way Commission is ex 
pected te build the - te 
necessary roads te con- « 


neet the north end of 
the bridge with the ex- , 
TOWERS 
CLEAR 


isting highways, and 


the latter for 


the increased traffie they 


220.0" 


improve 
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We present views of two proposed structures, de- 
signed by two leading bridge engineers of the United 
States. Of the two views given, the upper one is the 
design of Mr. Joseph B. Strauss, and the other was 
designed by Mr. Charles Evan Fowler. The Strauss 
bridge consists of a 4000-foot center span and two shore 
spans of 1320 feet each. Although these are unprece- 
dented span lengths, they are nevertheless made pos- 
sible at a reasonable cost, says the designer, by the 
type of construction adopted. 

Hitherto long-spun bridges have been of two types— 
the cantilever and the suspension. The longest canti- 
lever span is found in the Quebec bridge, which mea- 
sures 1800 feet between piers. The longest completed 
suspension bridges are found at New York, and span 
the Kast River. Of these, the most notable are the 
Brooklyn Pridge with 1595-foot span, the Williamsburg 
Bridge of 1600-foot span, and the Manhattan Bridge, 
which curries the distinction of being the heaviest 
long-span suspension bridge as well as carrying the 


span of 4000 feet, which is the minimum possible 
the Golden Gate, he needs a suspended cable leng 
span of only 2640 feet. At the same time he claims t! 
the proposed system will impart to the bridge as 
Whole the advantages of the cantilever in respect 
stiffness and determinacy of stresses, He states th 
this cantilever suspension type involves only the we 
known principles of established design and thus is is 
definite and as certain as the two types from which 
springs. 

Ag already stated, the piers of the bridge are found 
in »0 feet of water on two ledges of rock, and the 
construction presents no special difficulties. The ques 
tion of anchorage at each end of the bridge is si: 
plified by the fact that the chains can be carried down 
and anchored in the solid rock existing on either side 
Since the proposed bridge provides « minimum of 200 
feet clear height above the water, and there is a clew 
opening of 4000 feet between the piers, all objections 
from a navigation standpoint are eliminated. 

The design, as pro- 
posed, has two main 





















































piers measuring 200 feet 

. from foundation to top, 

’ upon which are super- 

imposed steel towers 

Hi Hitt 747 feet in height. The 
tli HET TESTE i i 

AUUUDOOTENORONERO TOE TT bERON maximum width of the 

piers at the base is 115 

‘ feet and the depth of 

ee , a j the cantilever arm at 

. Ne the pier is 550 feet. The 

; ; . " . two main cables are 

ee eee | Ss ES. ae are ene se Oe FOUR CABLES, each 2640 feet long and 

: --— i. ~~ — EACH 22!%-DIA. approximately 20 inches 

— SCALE OF FEET — in diameter. The width 








will bear The Com- 
mission is now at work 
on this stretch of road- 
way, Which will form 
part of the system leading directly into the Napa Valley 
and ultimately to the large Sacramento Valley. Te the 
outh the 
have in formation a joint highway district, which will 
build an additional highway from San Francisco south 
to Redwood City, crossing San Francisco Bay and lead- 


counties of San Francisco and San Mateo 


ing thence to Alameda County and the great San 
Joaquin Valley 4 bridge at the Golden Gate would. 
therefore, he the connecting link of two great highway 


systems, radiating to the north and south from San 
Francisco 

The distance across the gap at the Golden Gate is 
GTO0 feet At 1345 feet from the shore, on each side, 
there are rock ledges covered by only 50 feet of water. 
tetween these two points the average depth for 4000 
feet is 300 feet; so, consequently, no piers can be built 
«loser than 4000 feet 


Design for a simple suspension bridge for the same crossing, with a central span of 4500 feet. 
provide for two lines of trolley cars; two lines of automobiles in each direction and two sidewalks 


heaviest traffic of any of the great suspension bridges. 

Mr. Strauss believes that, to all intents and pur 
poses, the maximum lengths of span for both sus- 
pension and cantilever bridges in their present forms 
are to be regarded as having nearly reached their 
limits in the structures now existing. The Golden Gate 
design reduces the actual cable length for a given span 
to less than half that required for an all-suspension 
bridge, and thus brings span-lengths of 3000 to 4000 
feet within practical limits of cost. It uchieves this 
result by combining the cantilever and suspension prin- 
ciples, the cables of the suspended span, instead of 
extending the full length of the center and side spans, 
are tied into the inner ends of great cantilever arms, 
at points which are so selected as to secure the eco- 
nomical length both for the cantilever and the suspen- 
sion types. Mr. Strauss thus finds that for a single 


E of the floor of the bridge 
Both designs is 80 feet. This pro 
trolley cars, two lines of 
automobiles in each direction, and two 7-foot sidewalks. 
The stiffening trusses are 6O feet deep and the roudwa) 
is carried at the mid-height of these trusses, or 30 feet 
above the bottom clearance line of the bridge. Ther 
is, therefore, but one deck. The floor of the bridge wil 
have a fireproofed pavement with fireproofed sidewalks. 
The estimated cost including approaches will not ex- 
ceed $25,000,000, according to present estimates, and i 
is believed that the structure, in spite of its great size 
can be built in five vears’ time. 

The design of Charles Evan Fowler, it will be seen 
is for a straight suspension bridge which he believes 
can be built of greater span and for less cost than one 
of the combined cantilever-and-suspension type as 
above described. He is of the opinion, moreover, that 
it would better meet the esthetic requirements of suc! 

(Continued on page 296) 
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i\\eeping the Crankcase Oil Pure 
’ the early. duys when we could get 
| high-test gasoline, crankcase dilution 
wis no problem. But today the life of the 
tomobile is seriously shortened and its 
operation seriously affected by the ac- 
cumulation of gasoline, water and sulfuric 
id in the lubricating oil. The catalog 
motor iNs due to such dilution of the 
is a long one. ‘Till now the only cure 
s been to let it go on to the danger 








drying it out. The fuel had a B.t.u. of 
about 9600 units. This is less than the 
standard for locomotive coal; but as the 
milk lumps burned much faster than the 
coal, the performance of the boiler, as 
shown by the steam gage at the trial test, 
quickly changed the attitude of the rail 
way fuel inspectors from skepticism to 
enthusiasm. The actual run 
about ten miles; the train consisted of five 
curs and a locomotive toaned by the Rock 
Island Railroad, and about 200 passengers 


covered 






































point, and then to replace the oil. Ob- : se et 
viously, this is but a makeshift; long were carried. The dramatic effect aimed 
| before we reach the degree of dilution ” by Dr. rarmrepien bag pt ipa 
| here we must drain the crankcase, long — the subject proved, of course, very 
‘| before we can afford to drain it, there is attractive to the newspapers and to the 
4 enough foreign matter in the oil to affect “Movie Men, 
brication and compression; and these ra - : 
effects are progressive and accumulative. Building Barges of Stee! Channels 
The new way is to pass the crankcase oil Educating the Chicago public to the food value of milk by using it for firing a \TEEL vessels have been made since 
through a little still, at a rate sufficiently locomotive. The milk thus used, as pictured, was in powdered form, caked s nearly a century, but the idea of mak 
rapid to insure that no appreciable dilu- into lumps suitable for the fire-box ing barges of standard steel channeis 
tion is ever present. bolted together has only now been put 
The vacuum of the manifold draws from the lower with a serious effort by the Department of Health of into effect by Louis Henley, of Rome, N. Y. In 1922 
ring-groove of the piston all the oil that comes up as the City of Chicago, to teach the public the value of a hopper-bottom sand barge having an over all length 
high as that and all the gasoline that comes down as milk as a diet, and thereby to increase its consumption. of 116 feet, a beam of 22 feet and a molded depth of 
low as that. This mixture is carried to a retort in Although Sherman McCollum and others have clearly 101% feet was constructed. When finished, so light 
the upper part of the rectifier, as the new unit is shown the need in the typical American diet of the was she that her draft was only 16 inches, although 
= called. Once in the retort, the mixture of oil and gas nutritive elements to be found in milk, particularly the she was partly made of pine, a strip of six-inch pine 
~% ind water and other things is distilled by heat from various vitamines and minerals, the consumption of planking having been bolted between each two channels. 
den the exhaust. The lighter elements—gasoline, water milk in Chicago is less by about one-third of a quart This barge withstood two tests which in a craft of this 
and sulfur compounds—are turned into gas and steam, per capita than the consumption in the average Amer- _ size are quite indicative of a remarkable rigidity. She 
und in that form returned through the manifold to the ican city. An educational campaign was clearly needed was placed on two end supports 95 feet apart and left 
combustion chamber, where they are consumed. The and this was placed under the direction of Mr. A. W. during 24 hours, at the end of which no buckling or 
fuel thus utilized, which was formerly wasted, adds Hedrich of the Chicago Department of Health. Had sagging was observable. Then she was balanced on a 
le 
‘n 
t] 
is 
*T 
t} 
we 
is 
ch et 
sg tOS ‘ 
nie i eee Hot 
the . 
ques Left: Outside of the barge, showing absence of fastenings, butt-laps and searfed joints. Center: General view of the barge, in the water. Right: Bow of the barge during construction, showing how 
si} the channels are bolted together over felt gaskets 
lown The channel-steel barge which, with the exception of two wooden rub-stakes on either side, is made entirely of standard channels bolted together 
sick 
FU) about 15 per cent to the gasoline mileage. A simple the value of milk as a food been brought before the — single central support with equally gratifying results. 
cle thermostat retains the mixture in the retort until the public by the customary methods, only thoughtful per- So successful was this test that the next barge was 
tlons heat is sufficient to guarantee complete distillation ; sons in the community would have received and under- constructed solidly of steel channels bolted together at 
then a valve opens and permits the heavy oil to return = stood it; but when the Commissioner of Health drama- intervals of six inches by means of ordinary machine 
pre to the crankease. This process is repeated over and tized the statement that “milk is to your body what bolts and without the interlarded strips of pine. Cauik- 
anats over while the car is running. coal is to the locomotive,” widespread interest was ing did not have to be done from the outside «after 
) feet To the six quarts of oil in the crankcase of a test aroused, and the way was paved for the very original building, as is the practice with wooden craft; for 
top, engine were added a gallon of kerosene and a quart of demonstration which followed. ’ long strips of heavy felt having a width equa! to that 
per water. In half an hour they had been distilled out The fuel used in the demonstration consisted of 1500 of the flange of the channels were inserted before the 
vers and consumed, leaving the oil perfect. Oil has been pounds of powdered whole milk (chiefly returns, dam- bolts were inserted. These proved so tight when the 
The put in the gasoline tank, and when the gasoline has aged stock, etc.), which was prepared by moistening bolts were set up that there was no leakage, despite 
‘ the heen all burnt up, it has been found that the device the powder with water, working it up into lumps and the absence of the customary caulking. 
5 11 has actually separated This second barge was 
h of some of this oil (not all of a dump-scow for use in 
rm ‘ it, of course, in the nature dredging and had an over- 
The of things) out and de all length of 100 feet. 
ea posited it in the crankcase, Fifteen-inch channels hav- 
and which now had more oil ing a weight of about 34 
che e than at the start of the run. pounds per foot were used 
ridt ' Perhaps the greatest ad- in her construction. As 
ridge vantage of the rectifier is these channels are 65 feet 
pre that one can flood the en- in length, welding had to 
‘ei gine with oil without foul- be resorted to in order to 
es 01 ing plugs or smoking. The join them and this was 
alks. owner of the car thus done with the acetlyene 
a equipped is advised to run torch. 
_ Reet with ten and twelve quarts The lowest channe! in 
her of oil in his sump, in place the side of the barges pre- 
wi of the old six quarts. The sented a problem. How 
alks. increase of lubrication need was it to be joined to the 
= not be dilated upon. channels forming the bot- 
ud | eee . tom? This was very neatly 
Shae Firing a Locomotive solved by curving the chan 
with Milk nel, just as one would bend 
— HE accompanying pic- a card in the hand. The 
leves ture showing some of smooth curve thus obtained 
= the dried milk with which forms an admirable transi 
~ the locomotive of a pas- tion from the vertical side 
= senger train was recently Sectional views, from side and from end, of the rectifier, showing the process by which the crankcase oil is to the flat, horizontal bot- 
fired in Chieago has to do kept continuously free of all impurities tom of the barge. 
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“Miss Illusion”—-Blonde or brunette at will. Miss 


Henry changing a wig 


(uummmmmees |i “Lady Edison,” as she is called, has 
fi | | forty-seven inventions to her credit and 
| it must be said that they are useful and 
; } practical. Women inventors are numer- 
| — |} ous, but their talent is usually spread 
| Raeaneenettpasneteattncteetted J 


over two fields; namely, wearing apparel 
and demestic contrivances, although there are remark- 
able exceptions ilere, however, we have a diversity 
is truly remarkable. We will not 
“Lady 
Edison” is Miss Beulah Louise Henry, shown in our 
comes originally from the South, 
she is now pursuing her activities in New 


of invention which 
keep the reader in suspense any longer. The 
upper picture, who 
although 
York, 

Ilere is a list of a few of her inventions other than 
those illustrated: telephone call list; handbag with 
interchangeable covers; huir curler; ice cream freezer; 
rubber reducing garment; 
“Kiddie Klock” for teaching time; 
nd a roulette top. 


pencil; electric fan shield; 
spring-limb doll 
glove snaps a 

Miss Henry does not claim to have any special me- 


chanical talent, but she succeeds admirably without 


it, and an idea lucidly explained is sometimes as useful 
as a good drawing In talking with Miss Henry she 
torpedoed the idea that invention is the product of 
solitude She thinks that is the worst way in the 
world to look for ideas Besides, she likes life too 
well Hier inspirations for new inventions come, she 
explained, when she is having a gay time at dinner 


parties or dancing, or at the theater. 


“The solution of the snapper that fastens the corners 


of the umbrella to the frame came one day when I was 
preparing to go to a matinee with my mother,” she 
recalled. “That snapper had worried me for a long 
time. The biggest umbrella men in the country said 


it could not be done. Of course, I did not believe them, 
because when I start out to do a thing I usually manage 
I was putting my gloves on 
when that snapper in all its details visualized itself 
against a green drapery. That ended the theater party. 
Mother wanted to know if I was ill, but I told her it 


was only the stupper and I asked her to excuse me be- 


to get it done some time, 
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. A Study in Feminine Invention 


The Leading Woman Patron of Our Patent Office, and Some of 
Her Successful Patents 


cause I just had to sketch it out on paper before I 
should forget. Now I have these snappers patented, 
also the little steel pincers that fasten the seams to the 
frame. 

“T cannot make up my mind whether it is a draw- 
back or an advantage to be so utterly ignorant of 
mechanics as I am. I know nothing about mechanical 
terms and I am afraid I do make it rather difficult 
for the draughtsmen to whom I explain my ideas, but 
in the factories where I am known they are exceedingly 
patient with me because they seem to have a lot of 
faith in my inventions. I have my inventions patented 
in four different countries and I am President of two 
newly incorporated companies.” 

It will be interesting to take up a few of Miss Henry’s 
inventions in more or less detail. Her most famous 
invention is undoubtedly her umbrella with changeable 
covers, Which are snapped on and off with the greatest 
ease, making it possible for a lady having an umbrella 
or parasol to match the colors of any gown. This. in- 
vention has been very successful and these umbrellas 
have had a large sale. We illustrate this umbrella 
showing the snaps. Perhaps the second most interest- 
ing invention is “Latho,” which is a rubber sponge 
adapted to receive soap in the interior. This does 
away entirely with the lost cake of soap, which is so 
elusive in the tub. Miss Henry had the greatest diffi- 

















“Latho” the rubber sponge that takes the soap 


culty in getting manufacturers to supply a machine for 
making the proper cut in the rubber and at last she 
was obliged to design one herself. She has made the 
rubber sponge in the shape of dolls, which probably 
assist mother materially in taking the curse off Young 
Hopeful’s bath. A snap fastener keeps the soap from 
coming out, while the lather comes through the pores 
and the whole contrivance floats at all times. 

The spring-limb doll has also had great success. The 
body and limbs of the doll are made of roller-shade 
springs und are then covered with cotton or plush and 
they are then ready to join the great army of “kewpies” 
and “teddy bears.” Speaking of dolls, we aiso have 
“Miss Illusion” which is shown in one of our engrav- 
ings. Here Miss Henry is performing a miracle by 
changing a brunette into a blond. This is done in an 
instant by means of interchangeable wigs and snaps. 
Among the other inventions 











of Miss Henry is an umbrella 
shield which takes the place 
of the silk puff now used as 
an improvement to the busi- 
ness part of the anatomy of 
the umbrella. She has also 
devised a four-in-hand vanity 
ease which carries the usual 
beautifiers in an extremely 
eompact manner. Her hair 
curler is made of rubber tub- 
ing three inches long. There 
is a snap fastener at each end 
so that the curler is clasped 
around the hair and one of 
Miss Henry's slogans, for 
which she is noted, is as fol- 
lows: “Filled with air curls 
the hair.” Her roulette tops 
are an improvement to the or- 
dinary “put and take.” They 
consist of the usual six-sided 








“Cross Country,” an exciting railway game which will teach the player while 


the game is proceeding 


spinner, but have little win- 
dows cut in the device, and 


six different color glass balls roll on the inside as it 
spun. The different faces are numbered and any nu 
ber of wicked combinations can be made with the u 
of the numbers and the colored balls. 

Miss Henry has also invented a telephone inc 
which is attached to the "phone and opens and clos 
similar to a fan, thus enabling the user to have rea 
access to names at all times. The “Kiddie Klock” 
an excellent device to teach the children the time 
day. By pressing a button the hands are rotated a1 
in a little window in the clock will be seen a pictu 
showing fairy characters, so that the child knows th 
when seven o’clock is turned to, he or she sees “Litt 
Red Riding Hood” and in a short time learns to t+ 
time as well as a grown-up. Miss Henry has just i: 
vented a shield for electric fans which can be fitted | 
any electrical fan and may be carried in the trunk 
necessary, thus obviating any danger of being caught i: 
the rapidly revolving blades. Among other invention 
of Miss Henry are a pencil with a heavy fitting eraser 
machine for automatically fastening snap fasteners o1 
clothes and clothing and the rubber reducing garmer 
which is a boon to those who are bothered wit 
“embonpoint.” 

We have left one of the most interesting inventions 
to the last. This is a game which we show in one of 
our pictures called “Across Country.” The object of 
this game is to teach the players how to travel acros 
the United States from coast to coast by 24 of the leading 
railroads, showing where the connections are made, and 
the principal cities and towns passed en route. Capi 
tals and State boundary lines are printed in black so 
as not to interfere with the prominence of the railroad 
lines and stations. The number of players is fron 
two to seven. There are fourteen travelers. 
start from the principal ports along the Atlantic Coast 
and seven from the ports on the Pacifie Coast. The 
top is spun by each player to determine how mun) 
moves his travelers are to make. The colored balls in 
the top correspond to the colors of the travelers. The 
number appearing at the top governs the number of 
towns to travel through. Safety stations are marked 
by a small white dot, with heavy black, white and 
black circles around it. While crossing the country if 
A’s man should reach a city already occupied by B's 
man, A’s man takes the place of B's, which goes back 
to the beginning of the railroad line on which he is 
traveling. Either man may jump his oppenent should 
the top call for it. 

What is most surprising is the versatility of Miss 
Ilenry’s mind. She seems to be able to invent along 
any line where improvement seems to be possible. 


Seven 

















“Snappon,” the “chatoyant” umbrella 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 
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The vise that is available for use in 
the hand or on the bench 


A Vise for Hand and Bench 

JHERE small work cannot be held 
\ firmly enough by the aid of the 
fingers this combination vise is useful. 
The vise is made up of two main parts, 
{An anvil clamp is attached to the edge 
of the work bench or other convenient 
support and a tapered dovetail slot is 
used for receiving the vise proper. When 
used as a bench vise the tool is set in 
place in the slot where it will be held 
firmly without screws or other means of 
fastening. A pantagraph arrangement 
serves to hold the jaws parallel at any 
unount of opening within the range of 
the vise, 


For Grinding in Odd Locations 

NEW portable grinding machine is 
A “yuipped with a radial arm which 
gives it complete flexibility over a wide 
work, making it 
grind at places almost inaccessible. The 
grinding wheel is driven by a motor 
mounted at the rear end of the tubular 
im: the motor being directly coupled 
to a shaft which runs through the tubu- 
lar arm to a set of steel bevel gears which 
drives the grinding wheel arbor. The 
head, arm and motor are carried on a 
ball-bearing trolley which 
rolls back and forth on a_ steel track 
and is kept in alinement by a rack and 
gear on euch side of the carrying frame. 
The long arm that carries the grinder 
s attached to the trolley at its exact 
center of gravity, so that the motor 
bulances the grinding head perfectly. 
Moreover, being mounted below the cen- 
ter of the trolley shaft, it remains in 
balance and holds the entire outfit: in 
equilibrium when the workman releases 
his hold. The bolster of the frame that 


range of possible to 


two-wheeled 

















The self-starting siphon for robbing 
the milk bottle of its cream 


carries the trolley is, in its turn, mounted 
on the upper end of a trunnion which 
turns in the base. In this way the arm 
with the grinding head can be turned 
the entire circumference around the base 
making it a full radial grinder. The 
head cain be twisted or turned 
pletely around making it possible to 
grind on top, along either side, or on the 
under side of a casting. It is in fact a 
universal mounting. 


com- 


Dyes That Kill Disease 

HE aid of dyestuffs during the war 

upon disease receives a new impetus 
from the creation ef a special depart- 
ment in a large British dye house works 
which will be devoted to this subject 
entirely. Investigation has shown that 
certain dyestuffs even in a high state of 
dilution, speedily destroyed the bacilli of 
a wide range of diseases. One dye was 
example, which at a 
strength of one in five thousand, dis- 
poses of the anthrax bacillus; another 
was fatal to diphtheria; a third to ty- 
phoid, ete. One practical result of these 
discoveries was exhibited at the London 
Medical Exhibition for the first time, 
when the attention of medical men was 
drawn to glauramine. This substance is 
au powerful germ killer and is derived 
from a yellow dyestuff and used in nose 
and ear surgery, for cleaning the skin 
prior to operation, and in other direc- 
tions, notabty the very successful treat- 


discovered for 


Invention and the Sick Bed 

N collaboration with two physicians 

of Salt Lake City, John H. Cook, who 
already holds. patents on a collapsible 
cot, has obtained further patents upon 
a hospital bed which is proving a de- 
cided success under preliminary tests in 
the local hospital. The adaptation to 
hospital needs is said to extend far be- 
yond any other bed now in use in sick 
rooms. The main frame of the bed is 
constructed of light-weight hollow tub- 
ing. One of the principal improvements 
over other models of hospital beds is the 
doing away with springs. A piece of 
heavy canvas passing over a ratchet at 
one end forms the bed of the cot and 
may be tightened or loosened at will. 
The canvas has sufficient resilience for 
all purposes. 

Adjustable head and footboards, mov- 
able overhead iron rods to which straps 
are attached and set-screw devices which 
make movable parts firm in any desired 
position ere some of the appliances of 
the Cook bed. Elevation of any part of 
the body, as is sometimes desired in 
surgical cases or cases of broken bones, 
is possible in the use of the new bed. 
The corner and overhead bars also per- 
mit of a straight pull on any limb when 
the circumstances of the case render 
such treatment necessary. 

Another feature which has _ been 
brought into use since the invention was 
installed is the tenting in of the entire 




















Portable grinder with radial arm for grinding in inaccessible locations 


ment of ringworm. A new odorless disin- 
fectant is being produced from the same 
base. For further details see Chemical 
ige of London. 


Cream from the Milk Bottle 

yy VERYBODY likes cream in his cof- 

4 fee, but sometimes the problem of 
supplying it appears an insuperable one. 
For the small family, where a full jar 
of cream goes sour before it can be used 
up, an excellent plan is to rob the top 
of the milk bottle; and many house- 
wives followed this scheme for 
years. But it isn’t always the easiest 
thing in the world to rob. If the milk 
is on hand over night, it can be put in 
a big pan in the evening and skimmed 
in the morning; but when one has to 
deal with the morning’s bottle, this 
method is not available. The siphon 
illustrated is now offered by a New York 
house to solve the problem of getting the 
cream off the top of the milk in the 
hottle. The telescopic arm enables it to 
“set” to the line between the cream 
and the milk, or to any other desired 
point. If inserted in the bottle accord- 
ing to directions it is self-starting; and 
it stops automatically when the bottle 
is drained to the level at which the 
siphon has been inserted. 


have 


be 


bed with curtains attached to the over- 
head rods when it has become necessary 
to administer an anesthetic or give other 
treatment in a ward containing other 
patients. Physicians and surgeons who 
have had an opportunity to investigate 
the device under actual use contend that 
it eliminates many makeshift beds now 
in use. It is planned to introduce the 
invention in a number of the larger hos- 
pitals of the east for further tests, while 
preparations are being made by the in- 
ventor for the production of the beds on 
a quantity basis. 


Cellophane 

ELLOPHANE is a ceilulose product. 

It is made from wood pulp. It is 
a perfectly transparent, resistant sub- 
stance which can be made in extremely 
thin sheets and is employed in wrapping 
eandies, food products, ete. All the cello- 
phane that’ has hitherto been used in 
this country has come from France, but 
now announcement has been made that 
an American company has succeeded in 
devising a process for making this sub- 
stance in America. 
in taking pure wood pulp and treating 
it first with caustic soda, then with ecar- 
bon disulfate. The product thus ob- 
tuined (a sort of viscose) is completely 


The process ¢ msists 

















Hospital bed of novel design and 
unusual utility 


soluble in water and gives an absolutely 
transparent solution which = is 
able to a solution of colledion. 


compar- 
Viscose 
rapidity 
when brought into contact with certain 


coagulates or solidifies very 
salts or acids, just as does the white of 
an egg when put into boiling water. It 
ean be used without distinction for the 
manufacture of either artificial silk or 
cellophane. In making cellophane the 
viscose passes into a manifold and is 
forced through «a slit-like aperture into 
a coagulation bath where it 
into a solid transparent mass. Full de- 
tails will be found in Chemical and 
Vetallurgical Engineering. 


solidifies 


Catching the Overloaded Truck 
ee a little different 
J the cumbersome — platform 

with its permanent installation, is now 
offered for the use of law-enforcement 
officers whose duty it is to see that the 


from 


scales, 


traffic on our highways keeps within the 
load limits of the statutes. In accuracy, 
simplicity, portability, ease and quick- 
ness of operation the new load meter 
leaves little to be desired. The porta 
bility is a particularly valuable feature; 
the entire apparatus weighs only forty 
pounds. A suspected truck may there- 
fore always be weighed where picked up, 
saving much time for the inspectors and 
eliminating the resentment which is 
often felt when the suspected truck is 
forced to drive some distance to the 
nearest permanent 
the effectiveness of load-checking crews, 
since they can change their location at 
will, whereas the location of a perma- 


scale, It increases 


nent installation soon hecomes known to 
chronic offenders, who can then detour 

















The portable drive-on load meter 
that can shift about from point to 
point, and check up on suspected 
trucks wherever these are found 






























The electric rivet-heater 


nd it The drive-on loud meter is 
always accurate, because each individual 
machine is tested in t laboratory of 
johns Hopkins University. Its use elimi 
nates the necessity for any physical ex- 


ertion other than the mere placing of 


he instruments on the road surface, in 
line with the wheels of the truck to be 
weighed. 


Milt 


A Flat Roof That Will Last 


pes veurs there has been a demand 


for light-weight, fireproof, flat roofs 
which would be weather tight, durable 
and economical. To meet this demand, 


engineers of a Youngstewn, Ohio, com- 
pany set about a series of tests and ex- 
periments with varied types and princi- 
construction, employing 


materials. Con 


many 


combinations of roofing 


stunt development of these experiments 
ind tests evolved a roof which, it is 
claimed, solves the. problem. 


construction makes 
f one-half 


This improved ro 


possible flat roofs with slope 
inch in twelve inches The deck is of 
copper steel with stiffening angles weld- 
ed to the plates to add strength and 


Eaves, gables, ridges and gut- 
reinforced The flat, true sur- 
application of the 


rooting materials, which are ce 


ters are 
face is ideal for the 
built-up 
mented to the steel with roofing pitch. 
non-combustible roof, de- 
pound live load, but 
tested to 160 pounds 


The result is 
signed for a 
which has been 
without failure It 
pounds per square foot and thus makes 


weighs but 4% 


possible a saving in the cost of purlins, 
trusses, columms and foundations. It is 
claimed by the manufacturers that the 
roof will last indefinitely. 

simplicity of construc- 
tion of this steel deck roof, the under 
pleasing 


wing to the 
side presents ua appearance, 
showing a clean, smooth surface that is 
! and forms an ideal re- 
ht The fact that it is 
und factory-built in units 


easily paintec 
flector of lig 
l 


setondardizes 














Leake 
The new roof, broken away to show 
the relation between the steel deck 
and the built-up roofing 








saves in cost of production and passes 
this economy on to the consumer. The 
large steel deck units and simple con- 
nections make for speed of erection and 
a saving in labor. Expansion and con- 
traction are automatically taken care of 
at the joints, which occur every two 
feet, preventing cracking, sagging, twist- 
ing or warping. The roofing is built up 
on the job as soon as the steel deck is 
in place and is cemented with 
hond with no open laps or joints. In- 


positive 


sulating qualities of the steel deck roof 
ure said to be exceptionally high, con 
building heating 


tributing to efficient 


with economy of fuel. 


Heating Rivets by Electricity 
QIncE 1912, a large Berwick manu- 
J facturer has been experimenting with 
ind developing electric heaters for the 
} 


purpose of heating rivets of the sort 


used on ali forms of structural steel 
worl such as bridges, railroad cars, 
ete. The operation of the heater shown 


After the 
power-line in the plant is connected to 


on this page is very simple 
ie heater, the hand switch is placed in 
placing the 
foot on any one of the foot treadles the 
lower jaw of the corresponding electrode 


the open position, and by 


is opened sufficiently to receive the rivet. 
This being inserted, the switch is closed 
and the rivet starts heating. Additional 
rivets can, if desired, then be inserted in 
the other electrodes. A hot rivet is ob- 
tained in from 15 to 30 seconds, de- 
pending on the size of the rivet. Alter- 
nating current of standard frequencies 


and voltages must be used. A switch is 
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becomes hot first and the heat radiates 
from the core to the outer surface. 
Within ten seconds after removal from 
the heater the rivet shows a bright yel- 
low color. Less hammer blows are then 
needed to set the rivet. 


Washing Delicate Fabrics 

JE all know what happens when 
\ we send delicate laces, sheer silks 
and baby things to a laundry. They are 
put in power washers and are apt to be 
perhaps but looking 
Such tragedies 


returned clean 
like battle-searred tlags. 
may be avoided by the use of the little 
washer which we illustrate. It is made 
of galvanized steel and is enameled on 
the outside. It will be noticed that the 
sides are corrugated like a washboard. 
The washer is filled with the articles, 
water, soap or its substitutes. The cover 
is battened down on all sides and the 
crank is turned and in a few minutes 
the articles can be 
This device is of particular value to the 
vacationist as everything packs inside 
und there is nothing to break. 


taken out spotless. 


The Electric Cooker 

NHE electric stove is regarded as an 
‘I expensive luxury both to purchase 
und to operate. Not so, however, is the 
electric cooker which combines a whole 
stove in moderate compass and whose 
prime cost is low, The novelty of this 
device consists in the various combina- 
tions of which we can show only a few. 
[It consists of a hot plate which is the 
“works” and is useful as any electric 

















Novel electric cooking outfit of great all-around utility 


provided for varying the voltage and 
hence the time required for heating. 

The primary object of the new electric 
heater is to reduce the excessive cost of 
heating rivets; to improve working con- 
ditions in the erecting shop, hulls of 
vessels, etc., by eliminating smoke, gases 
which ure injurious to workmen, and in- 
tense heat which is not only enervating 
to the heater boy but also to the ham- 
mer gang; to eliminate pipe connections 
for cit and gas, and air-blast connections 
for oil, coal and coke heaters; to elimi- 
nate the 30-minute delay in firing up the 
old-style heater before charging, and to 
eliminate burned and scalded rivets. 

Flexibility is provided by placing the 
heaters in close proximity to the work 
in hand, thereby eliminating both loss of 
time in passing rivets and waste of 
rivets. It is claimed that 11 to 20 kilo- 
watt hours will heat a hundred pounds 
of any size rivets. 

In fuel-burning furnaces, the heating 
begins at the outer surface, penetrating 
the rivet until it reaches the core. As 
au censequence most hammermen and 
foremen insist that the rivet have the 
uppearance approximating a white heat 
before it is of sufficient heat to be 
driven. An analysis of such a rivet will 
show the starting of a deterioration of 
the metal. But an electrically heated 
rivet, it is stated, shows the reverse; 
the current, as near as can be ascer- 
tained, passes equally through all por- 
tions of the rivet, and as the atmosphere 
keeps the outer surface cool the core 


grill, a large number of aluminum 
utensils, and top which is called the 
“oven” and is uccompanied by a_ heat 
indicator. In the large kettle triplicate 
vegetable-holders may be used to cook 


three vegetables at once or a roaster pan 
may be put inside the kettle and the 
meat cooked on a grid while the tripli- 
cate vegetable cookers ure superimposed 
and the oven crowns all. Baking can be 
done perfectly and with a certainty 
which only electric heat can produce. 
Perhaps the most curious sight is to see 
the kettle reversed, a grid put on top 
and the hot plate reversed with legs and 
switch in air while the steak is deli- 
ciously grilled. 


Improvement in Printing from 
Copper Plates 

HE art of engraving on copper plates 

wus invented toward the middle of 
the 15th century, but, although the art 
was greatly enhanced during the follow- 
ing two centuries, the crude method of 
printing from engraved or etched copper 
plates persisted to the present time. The 
inked plate with the superimposed im- 
pression paper is under high 
pressure between two rollers, one of 
which is turned by a crank, while the 
other is turned by friction against the 
back of the plate. The high pressure 
necessary to force the impression paper 
into the lines of the engraving soon 
erushes and distorts the plates and ob- 
literates the fine lines of the engraving 


passed 
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Miniature washing machine for lac 
and silks 


or etching even if the copper has bx 
hardened or coated with a harder met 
Recently a German inventor perfe 
an important improvement of the met! 
of printing from engraved or etc! 
copper plates. The plate is fastened 
the face plate of a stamping press 
is forced down, after it has been proj. 
inked, upon the impression paper wi 
rests upon an elastic cushion filled w 
water. The water propagates the pr 
sure uniformly over all parts of 
plate and the elastic material of 
cushion which is of rubber or of rubbe 
couted fabric, 
the finest lines of the engraved or etch 
The impressions obtained by t! 


presses the pauper in 


plate. 
method are said to be far superior 
smoothness and even delicacy of t 
lines to 


method. 


those obtained by the 


A Better Watch Pocket 


NE of the minor but none the less 

critical annoyances of civilized life 
has to do with eaurrying the time abo 
with us. The average wutel 
a pretty place for the 
watch. It is exposed to theft or acci 
dental loss; it rocks and sways about in 


pocket 


poor iveracrt 


its cradle, to its certain ultimate harn 
vet nobody apparently, has ever had 
thought for the possibility of inventing 
a better watch pocket. Now it las been 
done, however. In default of the possi 
bility of getting a photograph showing 
how it works, we present one showing 
how perfectly normal and natural 
looks after it has been installed in the 
usual place of a watch pocket. The 
pocket is sold as a finished article, b) 
its maker to the tailor, and the tailor 
puts it in in place of the old-fashioned 
bag thut has always done service us a4 
watch pocket. Its appearance is pleas 
ing, and it safeguards the watch against 
all the hazards leading to its loss or its 
faulty time-keeping. 

















How the new safety watch-pocket 
looks when installed in the trousers 
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Vacuum nasal douche, for use by 
the physician or the patient 


The Precision Douching Machine 
eoaper avuilable for the personal 

4 use of the patient or for operation 
by the practitioner is the combination 
vacuum nasal douche and aspirating ap 
paratus illustrated herewith. In private 
use, the danger of an excessive vacuum 
is eliminated, and the patient to whom a 
douche has been prescribed is in 
tion to follow the instructions of his 
physician to the letter as to the amount 
of suction required. By working the 
pump, air is exhausted from the bottle 
ind hose, which connect with any instru 
ment in use. A shut-off enables full con- 
trol of air or liquid flowing through the 
hose. The gage shows vacuum at all 
times. All liquid collects in the bottle, 
which is easily sterilized; and none can 
get into the pump or gage, which would 
be cleaned with difficulty 


i posi- 


Taking the Drudgery Out of Dish 
Washing 
loves greasy dishes and 


ypenenn 
4 muny u meal has been spoiled by 


the thoughts of the dish-washing to 
come. An inventor hus lightened the 
burdens of the sink by devising a mixer 
by which the soap can be mixed with the 
water and the greasy sprayed 
with soap and water applied with pres- 
sure thus doing away with the dish pan. 
A wire busket holds the plates in posi- 
tion to be washed and a wire dish-cloth 
holder completes the outfit. The nozzle 
is attached to the rubber pipe which is 
wire wound for a short distance so that 
it forms a rigid spray pipe. 


dishes 


Giving the Knees a Vacation 

HIS new wuaxer and polisher takes 

the knee work out of polishing floors. 
You use it more or less as you do a car- 
pet sweeper, pushing it back and forth, 
first to wax, then to polish. On one side 
are two felt wuaxers, on the other two 
polishing brushes. 

One of the illustrations 
waxing side of machine on the floor. 
The wax paste is spread on the felt wax- 
ers, which are then covered with small 
cheesecloth. The device is 


shows the 


pieces of 
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then moved back and forth over the 
floor or linoleum much the sume as you 
would run a carpet-sweeper. The tur- 
pentine should be allowed to dry out of 
the wax for fifteen minutes before pol- 
ishing. 

To polish, the machine is raised by 
handle and it swings over on the brushes. 
The short, stiff bristle brushes, by means 
of their back and forth movement and 
friction thereby created, actually work 
the wax into the grain of the wood of 
floor, The finishing touch is given by 
simply placing small pieces of flannel 
over the two bristle brushes and operuat- 
ing machine, 
the same as that 


goes through to polish one’s shoes, 


The whole process is much 
which the bootblack 


Promising Substitute for 
Platinum 

HE collapse of Russia’s platinum 

production since the beginning of the 
world war has caused great scarcity of 
this precious metal and has made it so 
costly that the chemical, metallurgical 
and other industries which require large 
quantities of platinum in the form of 
crucibles, retorts, evaporating dishes, 
tubes and other apparatus, were com- 
pelled to look for substitutes, cheaper 
and easier obtainable, even if inferior in 
some respects to platinum. 

One of the most promising substitutes 
recently found seems to be iron oxide. 
The oxide, which must 
pure, is obtained by blowing highly com 


be chemically 
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Single calking tool that takes the place of four 


into general use in the metallurgical and 
chemical industries in view of its valu- 
able qualities and of the fact that the 
cost of platinum will probably remain 
prohibitive for many vears to come, per- 
haps forever. 


A New Use for Human Hair 
kK C. HINGSBURG, assistant super- 

e intendent of the U. . Lighthouse 
Service at 
valve which depends for its operation 
on strands of human hair. The inven- 
tion is now in use, 

The apparatus consists of a brass case 
containing a valve 
anism. Human hair, which has been 
treated to eliminate oil and all foreign 
matter, is stretched over two lugs and 
pulled up to the proper tension by an 
adjusting About 400 to 500 
hairs combed parallel are used, it being 
considered that by an increase in the 


sultimore, has invented a fog 


mech- 


hygroscopic 


screw. 
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Washing dishes without getting 


pressed air through molten iron from 
which all impurities, particularly sulfur 
and phosphorus and their compounds 
have previously been removed. This pure 
oxide can be melted at a high tempera- 
ture and cast in molds. The roughly 
cast parts can easily be machined, are 
hard and take a smooth finish. The cost 
is extremely low compared with that of 
platinum and even lower than that of 
other substitutes, like porcelain and 
quartz. The material is not attacked 
by acids er alkalies even at high tem- 
peratures and is therefore suitable for 
use in the manufacture of many salts 
and other organic or inorganie com- 
pounds. 


The new material promises to come 

















Waxing and polishing the floor with a machine of the carpet-sweeper type 


the hands in the greasy water 


number of hairs more accurate results 
ure obtained. 

The hygroscopic device controls the 
eurrent to a motor which drives the 
striker of a 1000-pound fog bell mounted 
in a skeleton tower. Under the hair ele- 
ment a lever arm is suspended. There 
are contacts in the electrical device, one 
being dry and the other moist. As the 
humidity approaches 96 per cent the 
hair stretches and the lever arm drops, 
engaging a trip which breaks the dry 
contact and makes the moist one. The 
current through a relay is switched on 
to the motor which operates the striker. 
As soon us the hair dries off after the 
fog is lifted, the moist contact is broken 
and the dry contact again made, which 
switches off the motor through «a relay. 
The contact control is not limited to 
fog bells, but may be used for all types 
of electric signals. 

The fog valve acts as un alternate to 
the sun valve invented by Nils Gustat 
Dalen, who won the Nobel prize for his 
invention. The sun valve operates on 
the principle that heat expands metals. 
This device lights electric bulbs or gas 
lights at night, and extinguishes them in 
the morning. In it four metal rods are 
exposed to the sun’s heat. One is cov- 
ered with lampblack and connected with 
a valve. The sun's rays heat this rod 
which is connected to a valve controlling 
the current or the flow of gas.—Abstract 
from Science, May 9, 1924. 


Four Calking Tools in One 

COMBINATION tool for driving 
A oakum below the surface inte cracks 
hetween planks on the deck and 
a ship, thus preventing the penetration 


of water, takes the place of four sepa 
rate pieces formerly employed in calking 
boats. By turning a set screw which 


holds the combination together us one 
unit and making the proper adjustment 
uny one of the 
for the use designed. 


single tools s ready 
Calkers are thus 
saved the trouble and inconvenience of 
earrying with them about the ship four 
different tools necessary for doing such 
This combination « 


f tools ocenu 


work. 
pies no more space and weighs no more 


than one of the tools formerly needed. 


The Physics of Speech and 
Hearing 

I UMAN speech employs frequencies 

from 60 to above GOOO per second, 
au range of about six octaves. The em 
cun perceive sound 
pressure amplitude from less than one 
thousandth of a dyne (per sq. emi.) to 
over 1000 dynes and in frequency of vi 
bration from about 20 to about VO,000 


Woves runing in 


per second, a range of about ten octuves 
The intensities and 
most in conversation ure 
in the central part of the area of audi 
tion. The energy of carried 
largely by frequencies below a thousand 


used 


frequencies 


these situated 


speech is 


per second, but the characteristics whic 
make it intelligible, 
quencies above a thousand 
conditions understanding 
sible with undistorted speech having an 
intensity anywhere 
times greater, to a 
than that at exit from the mouth, The 
sounds, th, f, 8, and .v ure hardest to 
hear correctly ; 
half the mistakes made in 
tion. This is due to their weak 
und their high frequency 


} ¢ 


largely by ré 
Under quiet 
good Is phos 
from one hundred 


million times less 


they uccount. for over 
interpreta 
energy 


components. 


Safety for the Spare Bulbs 
ye earrying of extra bulbs for auto 

mobile lamps has been a difficult 
matter without a certain amount of dan 
ger of breakage. This metal bex is spe 
cially constructed to contain a nuniher 
of bulbs and holds them in such a man 
ner that they will not roll around or be 
damaged by the constant vibrations of 
the car. Steel springs and a locking de- 
vice hold the bulbs securely and the man 
ner of placing the bulbs in the box o 





ee ence 














The shock-proof carrier for spare 
head- and tail-light bulbs 
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Razor-blade carrier that combines 
an automatic stropping feature 


removing them is quite similar to that 
of placin nor removit the bulbs fron 
he muD seckets An automatic eatch 
on the box-cover locks the box so that it 
will not open without some pressure, 


Better Piston-Pin Lapping 
APPING eytindrical work by a new 
4 process thre machine illustrated is 

} } 


now bei used in 


ipping of piston 
pins for automobile engines. The method 
consist in placing a number of the 
rough-round pins loosely on a quick- 


louding h is located between 


spider, whik 


two lapping wheels rotating on vertical 


axes These wheels rotate in opposite 
directions, ind it’ slightly different 
speed. The illustration shows the spider 
in the louded position, with the pins 


resting on the lower wheel. In lapping, 
the upper wheel is brought down on the 
pins under pressure, and the variation 
in wheel speed causes the pins to rotate 


between the ipping wheels, and at the 


suine time to creep slowly around in a 
circular path The projecting arms of 
the spider are not radial with the center 
of the spider: and this causes the rotat- 
ing pins take a rotating and sliding 
action between the tw wheels The cen- 
ter of the spider ro es on an eccentric, 


The net result of all this is to give 


hree distinct ctions on the work by 
the lapping wheels: the creeping caused 
by varintion in the wheel-speeds, the 


sliding rotution caused by the angular 
setting of the work, and the in-and-out 
sliding of the pin due to the eccentri« 
ition of the spider All this provides 


a highly polished finished surface, abso 




















Lapping machine for piston pins 
that does better and more rapid 
work than previous types 
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lutely free from grooves. Roundness is 
easily true within .0OO1 inch, taper vari- 
ation remains below the same limit, and 
the diameter remains accurate within a 
limit of plus or minus .0001, 

The two lapping wheels are on vertical 
axes independently driven from a pulley 
shaft at the rear of the machine. They 
are located in separate heads mounted 
on an extra heavy column, The lower 
wheel is stationary in this head, the 
other slides vertically, adjusting its posi- 
tion to the pin diameter which it is de- 
sired to attain. Both are dressed inde- 


pendently from the same mechanism, 


Keeping the Razor-Blade Stropped 

pease John Holtzman, of New York 
City, the man who 

has now a means of insuring that the 


razor-blade be always at the peak of 


shaves himself 


condition which its age and degree of 
past use will permit. Mr. Holtzman’s 
idea comprises a combination holder and 
achine. The blade is stored, 
between shaves, in stropping position. 


stropping 


Then just before removing it for use 
you give the handle a few turns, and 


the machine does the rest. 

















One of the possibilities of the new 
side-light for automobiles 


The Road-Edge Light 
IFFERENT in purpose from any- 
thing previously produced, the road- 

edge light illustrated meets an obvious 
need of foday’s touring conditions. 
Mounted on the right-hand rear fender, 
it defines the car to’ oncoming drivers, 
making it absolutely certain that your 
tail-light is that of a moving car, and 
not that of a standing car or of a road 
obstruction. In addition it illuminates 
the outer rim of the roadway for many 
yurds ahead. The long, straight shaft 
of light laid down the shoulder of the 
roud, where you need it most, is in 
marked contrast to the illuminated oval 
of limited area in front of the car ob 
tuined by the more conventional types 
of auxiliary lamp. And the road-edge 
light being on the rear of the car, and 
the side away from approaching drivers, 
gives absolutely no glare in their eyes. 
Another very handy function is the 
picking out of the road signs—you never 
have to dismount, or strain the eyes to 
tind them, and you don’t have to manip- 
ulate the light to the possible confusion 
of some other user of the road. Finally, 
the lamp can be detached from _ its 
mounting, and then an ingeniously con- 
cealed reel of wire permits it to be 
tuken to all parts of the car, inside or 
out, to light the way for inspection and 


repair. 


Water-Heating Boiler Serves as 
Fireplace 

SMALL hot-water heating boiler 
A which recently appeared on the 
market has the unique feature of expos- 
ing the fire to allow warmth and cheer 
to radiate into the room. At the same 
time it serves as an efficient hot-water 
boiler and radiator. The front part of 
the firebox consists of a grating which 
exposes that side of the live fire to view. 
The boiler has other features which 


make it entirely unique. The coal is 


fed to the fire through a hopper which 
has a large capacity. As the coal burns 
out a fresh supply is fed automatically 
by gravity. The gradual widening of 
the coal and fire chambers from top to 
bottom insure uninterrupted movement 
of the fuel. 

The draft is admitted near the top of 
the fire and passes downward and across 
the tire. This results in perfect com- 
bustion, it is claimed. The hot gases 
pass from the back side of the fire to 
the water sections, where the heat is 
absorbed. After the gases have risen 
to the top of the boiler they are turned 
downward and pass half way down the 
water sections before reaching the chim- 
ney outlet. This long travel of the hot 
guses in contact with the water tubes 
vives excellent heating efficiency, it is 
claimed. 

The boiler is built up of sections after 
the fashion of sectional radiators, and 
may be increased in size by the addition 

4 Each section carries 
its own grate bar, so that it is not neces- 
sary to discard the old grates when new 


of extra sections, 


sections are added. 

A regulation hot-water heating system 
is made possible by connecting properly 
distributed radiators to the new boiler. 
Its unusual compactness and neat ap- 
pearance make it suitable for use in the 
living-room if desired. It may be con- 
nected to any good flue. 

Following the Japanese earthquake a 
large number of these small boilers were 
connected in battery formation to heat 
an office building. The fact that they 
come completely assembled and = hap- 
pened to be in stock in nearby ware- 
houses made them especially valuable 
for emergency use; but they are reported 
to have done the large heating job in 


good shape. 


The Invisible Bed Wardrobe 
WAY has at last been found where- 
by a married man who has gradu- 

ally surrendered away space after space 
in his chiffonier to the growing collection 
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The invisible wardrobe that tracks 
under the bed 


of inevitable feminine foibles may still 
reserve room enough in his bedroom to 
store perhaps an extra dozen handker- 
chiefs and two collars. The invisible 
wardrobe slides under the bed, but it 
does not slide on the floor. It rolls on 
rails of angle-iron and the roller bear- 
ings make it come out from under so 
easily that the foot may do the pulling. 
One possible difficulty with such an ar- 
rangement would be that the wardrobe 
would run off the rollers and fall to 
the floor—but the one illustrated is pro- 
vided with slides which extend several 
inches to the rear, making it possible to 
pull the wardrobe nearly out from under 
the bed without ditching it. Even there 
it meets a stop. 

convenient 
rather space gainers, mey be applied to 
any metal bed, since the bracket rails 
which carry the box come in various 
lengths and are further provided with 


These space savers, or 


elongated slots in case your bed happens 
to be a bit off standard width. The 
whole affair is attached by means of 
thumb-nuts, without tools other than the 
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Hot-water heater that gives all the 
cheery effect of an open fire 


ten you carry around on the ends of 
your arms. 

In the fall and spring come spell 
when extra bedding is apt to be wanted 
usually at about four A. M. Here is 
place to keep said bedding, and keep it 
out of the way until the weather is “set.” 
Hospitals and institutions make use of 
these wardrobes for occupants’ use, while 
the same idea was made use of by not 
a few soldiers in barracks during the 
late disturbance. Here, as in the home, 
the out-of-sight quality was the best 
recommendation. 

The Audible Low-Gas Alarm 
Wee all had experience with the 

‘ visible low-gasoline warning. Ws 
are looking at something else when it 
turns over into the danger position. UlIti 
mately we see it, however; whereupon 
we either speculate as to how long it 
has been that way and guess wrong, or 
else we overlook this possibility entirel) 
and innocently assume that there is a 
full gallon of gas in the tank. The re 
sult is apt to be disconcerting. But 
now comes something different in the 
way of a low-gas alarm. It is attached 
to an ordinary dash-board gage of the 
measuring. type that shows just how 
many gallons remain. And when the 
float goes down below a certain point 
an electric circuit is closed that blows 
the horn sharply three times. Here's a 
signal that you can’t overlook. More 
over, you get the warning when the gas 
gets down to three gallons; again at two 
gallons; and at one gallon the alarm 
makes a final appeal to you to stoke up 
with the fluid that makes the wheels 
go ’round. 

















Dial ef the gasoline gage that blows 
the horn when the gas is low 
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The calipers that show just how 
much more metal is to be removed 


The Instantaneous Calipers 

NHIS caliper shows visually and in- 
1 stantly the umount of stock still to 
be removed or how much the work is 
undersize at uny stage of its making. In 
use the instrument is set to any desired 
sumple with the hand on the “O” of the 
dial and the back stop is arranged so 
that the work is centrally located on the 
contact points. By trying the work from 
time to time in the caliper which has 
been set to a sample in this fashion the 
dial indicates the amount of stock to be 
removed or the desired size. If the hand 
goes below “O” too much metal has been 
removed. 

Another type of caliper of the same 
general uses has a head carrying the dial 
and swivels a full circle about the plun- 
ger as the axis. The head remains firm 
in any position that it may be placed in 
without the use of a clamping device. 
The caliper is usually mounted on a 
stand where it is used frequently through 


long periods, 


Stenciling with a Plane 
NTENCILING boxes, cartons, 
»s bales, bags and lumber for shipment 
is usually a mussy job, and it is a slow 
one. But John W. Inglesby, of Norfolk, 
Virginia, has invented a clever device 
called the planemarker which should 
make stenciling both a clean and rapid 
job. Recently, the inventor states, he 
was able to stencil accurately and plainly 
100 empty grain sacks and tally them in 
five minutes. The interesting device 
which makes this possible is called the 
planemarker” because it looks like a 
lune—in fact, the handle appears to be 
regular plane handle. This machine 
is fourteen inches long, half as wide, 
und weighs @ss than ten pounds with 
the ink container charged. The machine, 
it is claimed, will keep up with eight 
men hustling by ordinary old-fashioned 
stenciling. Into the bargain, the device 
keeps tally of the number of boxes or 
bugs by means of a counter which shows 
on the front half of the plane. This 
has two readings, one a sort of “season” 
reading running up to six digits, the 
other a “trip” reading. This saves time 
and make it unnecessary to exert the 
brain in keeping count, a great advan- 

ve with some employes. 


causes, 











\ 
The stenciling plane, for use by the 
shipping clerk 
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The thing is worked just like a plane 
and it does the job in some two seconds. 
In our illustration the side has been re- 
moved to show the internals, which con- 
sist of two drums or cylinders on which 
the stencil winds and rewinds automat- 
ically, a brush which spins rapidly, an 
ink container, ball bearings, a feed con- 
trol for the ink, and a chain drive. 

The stencil will take four lines of 
half-inch type, three lines of three- 
quarters, or two lines of larger. 

Down with the old, black inkpot! 


Comb and Brush in One 

AVING the merits of both a comb 

and a brush with a cleansing facil- 
ity claimed to be better than either or 
both, this latest addition to milady’s 
toilet set has the further distinction of 
being the only existing patent on hair 
combs, according to a recent search of 
the Patent Office records. The brushing 
bristles protrude through holes running 
down the center of the hidden face of 
the teeth and extend ‘equidistant on 
either side of each tooth. All bristles 
ure parallel, lie in the same plane and 
point toward the adjoining teeth. The 
spuce between the bristles of one tooth 
und those of the two adjoining teeth is 
greater for one-half the length of the 
comb than for the other half, as is also 
the space between the teeth of a common 
type of the ordinary comb, é.¢., one-half 
au fine comb and one-half coarser. In 
use the slight pressure exerted on the 
hair as it passes between the bristles 
removes with one or two strokes all dust 
and dandruff and brings the natural oils 
to the surface thereby imparting the 
much desired sheen with a fraction of 
the work required when using the old 
style comb and brush. By virtue of this 
same pressure the bristle-comb, as it is 
called, has the facility of making bobbed 
hair “stay put.” When milady-with-the- 
shorn-tresses wishes to effect the style 
of back-from-the-brow-to-cover-the-ears, 
she has but to bristle-comb it so, with 
the assurance that it will stay that way 
for at least several hours. The bristle- 

















The single tool that serves the pur- 
pose of comb and of brush 


comb is small enough to be carried in 
a handbag ready to repeat the treatment 
when necessary. It has been found pos- 
sible to impart a decided curl or wave 
to the hair in certain favorable cases, 
but this feature is still in the experi- 
mental stages. The inventor also claims 
that tangled hair is more easily and less 
painfully arranged with a_ bristle-comb 
than with an ordinary comb. 


Keeping the Oil Out of the 
Armature 
yom oil has a habit of getting 

into the commutators and armature 
windings of electric motors and doing all 
sorts of bad things, often short-circuiting 
them. 3ut an East Pittsburgh manu- 
facturer has devised a_ sleeve-bearing 
which keeps the oil where it is wanted 
and away from places in which it is not 
wanted. This problem hes been attacked 
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in the past from various angles, but the 
present attack is based on the belief that 
if a perfect air seal can be kept up there 
cannot be any leakage. If the air can’t 
get in, the oil can’t get out. 

A conical collar is placed on the shaft 
inside the housing, where it forms a seal 
und acts as an oil thrower. This collar 
runs in a stationary piece having the 
same angle, but with a small clearance 
between the two conical surfaces. If 
any oil gets into this clearance while 
the motor is stationary it is held there 
by capillarity; and when the motor is 
working it is quickly drawn to the inside 
of the housing by centrifugal force and 
thrown against the revolving cone. The 
sume kind of action takes place on the 
inside of the housing. At the outer end 
of the housing ure felt washers whose 
function is primarily to exclude dust. 

The top of the housing is cored out 
in order to balance out any differential 

















The armature bearing that keeps 
the oil from seeping through to the 
windings 


in vacuum which may be set up by the 
rapid revolving of the armature. This 
tendency toward vacuum is caused by 
centrifugal force—the armature becomes 
a sort of centrifugal air pump. This 
sort of bearing is being used on motors 
making 3600 revolutions per minute. 


Morphine from Adulterated 
Opium 

N the Journal of the Society of Chem- 

ical Industry there is described a 
process of manufacturing morphine from 
adulterated Indian opium and the waste 
products which are derived from the 
same by a process known as the Robert- 
son-Gregory process. The raw muterial 
was contaminated with vegetable oils. 
On solution in water an acid solution is 
obtained. It is important to see that the 
water used is not alkaline. The first 
step in the process is to determine the 
minimum amount of water that is re- 
quired to effect solution of the opium 
und the latter is extracted three times 
in succession with water in this manner. 
The extracts are combined and evapo- 
rated on a steam table. Both the tem- 
perature at which the concentration is 
carried out and the degree of the con- 
centration must be controlled so as to 
give a product of the highest quality. 
The free acid in the extract must be 
neutralized and the melonic acid must 
be eliminated. The neutralization is ef- 
fected with the aid of precipitated chalk 
which appears to give the best results 
of any of a number of neutralizing agents 
that were employed for this purpose. 
The morphine is converted into the form 
of the hydrochloride by the addition of 
ealcium chloride. The hydrochloride is 
crystallized out of the clear liquor. The 
crude morphine hydrochloride is ob- 
tained in the form of cakes by treat- 
ment in a screw press. It is then re- 
crystallized from twice its volume of 
water and centrifuged. Further puri- 
fication is resorted to in order to remove 
the narecotine and other undesired resi- 
nous products. 
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Car coupler that takes up the failure 

of adjoining cars to register, and 

eliminates working between the 
cars by the trainmen 


A Coupler That Always Couples 
NVENTED by James B. Thomas, of 
St. Louis, the 

claims as a prime advantage the fact 

that if the couplers on two adjoining 
ears are out of line the body of one or 


jatest car-coupler 


both may be thrown to one side, by an 
adjusting lever, to take up the amount 


by which they fail to meet. The ad 
justing lever also raises the lock to un 
couple cars, or throws the knuckle open 
for coupling. All this makes it unneces 
sary for the trainmen ever to go between 
the cars for coupling—a trick in conne 
tion with which over 
were killed or injured in the five 
ending 1920, 


15,000 trainmen 


years 


When the Telephone Line Be- 
comes a Radio Antenna 

HERE is nothing 

about using the usual telephone line 
as the antenna for the radio receiving 
set. The practice heretofore has been to 
connect the radio receiving set to the 
telephone line by means of a small fixed 
condenser, In localities where overhead 
telephone wires are in use such an im 
provised antenna 
sults, even for long-distance. 

Now the main trouble with this idea 
is that it is unlawful practice. The tele- 
phone companies specifically state that 
their lines and their instruments are not 
to be tampered with, and the practice 
already referred to may be construed as 
wire-tapping. Some bright experimenter 
has discovered that the actual tapping 
of the telephone line may be 
cumvented by placing the 
phone instrument on a pie plate or other 
metallic object which, in 
with the telephone instrument, coniprise 


decidedly new 


gives remarkable re- 


neatly cir 


usual tele 
conjunction 


a condenser for a series connection with 
the telephone line. A still brighter indi 
vidual has invented the special device 
shown in the accompanying illustration, 
which is nothing more than 2 metal plate 
on which the telephone instrument sits, 








Se 


This metallic plate enabled the usual 
telephone instrument to be used as 
the radio antenna 
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Another point of great importance is the value of mended that the filament be operated at const: 
the grid leak. For UV-200 the value is 44 to 2 megohms, voltage, but constant current operation does not me 
for WD-11 and WD-12 it is 2 to 3, and for UV-199 and serious loss of filament life. 
UV-201-A, it is 2 to 5 megohms for the average run The rheostat should have a maximum resistance — 9 
| of signals, while 5 to 9 megohms will prove somewhat 30 ohms for operation from three dry cells in seri pon th 
| better for detecting exceptionally weak signals. or 60 ohms for a six-volt storage battery. stars, in 
j When radiotrons are used as amplifiers, small Many adjustments can be made to good a shows a 
changes in the voltage of the signais as applied to while the set is in operation, and it is strongly advis: when he 
them between grid and filament cause large changes in that a protective resistance, consisting of a 10-wa seribes ¢ 
the plate current, and in order to obtain faithful 110-volt tungsten lamp, be placed in one lead of t! arely t 
} reproduction of voice and music, the grid at no time plate battery, preferably immediately next to one b 0 do wi 
fe —* ve : R M should draw any electron current. Should this occur, tery terminal, in order to prevent blow-outs by ac: emembe 
Two French R dio Aces—( ommandant ene Mesny the plate current, during this interval, would be less dentally applying the plate voltage to the filamen radical i 
(left) and General Ferrie than normal, while during the remaining time it would Cold, the resistunce of the protective lamp is ve urely s 
= be normal. Naturally, such an action would result in low, but in the case of a short circuit, the filame: A mer 
ao —— unfaithful reproduction or distortion. In order to becomes incandescent and the resistance goes | though, 
‘ ? la a Tha ran “otire ‘ i > § % iti > ori si si » ¥ ¥ ? thie is { i » 3 a at re subject I 
A Chat on Vacuum-Tube Characteristics avoid such a condition, the grid must be maintained enormously, which is a valuable protective feature. . 
TOW tl it ' lt f common as 2t & constant negative value in respect to the filament. The UV-199 tube, as well as other tubes using th serves it 
\ that vacuum tubes are almost as i inns ra ‘ . ‘ * P . s wT . +} 5 
N . coated Neht bulb. it non pather @ tebe Gate This is known as biasing the grid. Where 14 to 1 volt thoriated filament, might well be called “The tube wit! ata g 
A the eleetr ight bulb, it seems ri ‘ra late di : - ? , 7 oer sd ‘ : * ; aad 
t ph their neral characteristics. Yet negative bias is required (see notes 1, 2 and 3 in nine lives,” because when operated at too high a ter ust gro 
give data on heir genera ‘haracteris *s. tt, . P @ P > : ; 
} - f us may know tl eneral facts regarding uccompanying table) the connections should be as perature, the electronic emission falls off and the tulx ilculatie 
while most « is ma Tne ie gener: uc a g ~ es : : : * Fy i 
; ! al , ¢) 1 re numerous fine points shown in Fig. 2. Where greater values are necessary becomes inoperative. Should this oceur, the plat he inte 
eur vacuum tubes ere are ‘rous > ne ; ‘ a 3 : , : . Ste) 
hick . lio not knov And it is these fine points “* m. battery is connected as shown in Fig. 3. By _ battery should be disconnected and the filament light« ensity. 
which we do ‘ know. é s se 4 S : . ‘ a . . . . s P ” 
a3 . igen ; , consulting the accompanying diagrams and the table for about 20 minutes, which will restore its norma! ect ga 
which make the difference between exceptionally good " sat as : . a 
: . : , tid of characteristics, the radio enthusiast is assured of efficiency. ith shr' 
results and just plain, mediocre results. Hence a few : . : : . : ; . 
. »., the very best results obtainable with radiotron type If the radio enthusiast is out for the best results r one 
words at this time regarding the lesser known points ‘ : : i : ; 
; tubes. irrespective of the trouble involved, there is no better vould sl 
of the most commen types of vacuum tubes, , i , , . nae at a a ve 
In thi hat v r lealing with the radiotron As for the specific purpose of the various types of detector tube than the UV-200. This is a_ so-called ensity é 
n us chat ve are dea gz ie i ( , . wr . . 499 - — . . ‘“ - ‘ 
ul f tl 1 that the ire most widely radiotrons, we find that the UV-199 is the smallest “soft” or “gassy” tube, as distinguished from the “hard hich th 
vacuum tubes, for the reasor a 1ese s *1y . ‘ . ° 
, , . urtherm it should be remembered that the tube on the regular market, measuring 34% inches high = or high-vacuum tubes. Where long distances are to b wv closel; 
use¢ rurtoernore, If snoul is t ie were i 7 ; z = z » Ms * : % 
1 tron 1 tl Cunningham tube ire identical and 1 inch in diameter, with a filament consumption covered, this tube is ideal. It calls for a grid con space ren 
radiotrons and the un gham ‘Ss ure . ‘ ; é “e . : : : : ait ae . nll 
ae an : : LOO j : of .06 ampere. Three standard dry cells in series will denser of approximately .00025 microfarad. The grid ist the s 
type for tvpe. Thus the Cunningham C-299 is the same : > of , : . 
: ee ie : operate the filament. This tube is not only an ex- leak ranges from % to 2 megohms, depending on the irther ¢ 
as the radiotron UYV-199, the C-200 is the same as the , ; re oe : j ze , Ty , : airl 
('V-300, the C-301-A is the same as the UV-201-A, the ceptiona detector and audio-frequencs amplifier, but particular tube user ; ie plate voltage is fair Brichtn 
C-11 1 C-12 are tl Aime as the WD-11 and WD-12 it is an excellent radio-frequency amplifier as well. critical, and ranges from 19 to 28 volts. Various volt = 
C-11 an 12 are the sime as . - : -1-, ° a . ; , , The 
id " As in other tubes, the proper grid bias depends, in ages should be applied until the best results are ob The wi 
and so « “ . : sani aap / . 

; . ‘ . ; amount, on the plate voltage employed. Used as an tained. For this purpose it is best to use a “B” batter inted o 
For the proper operation of vacuum tubes as de- ; . ; ; . ‘ 1 
eee : “9 t importan that tl wantoiin umplifier, plate voltages up to SO may be employed with variable voltage taps. Voltages in excess of 2S MUTOMLY 
ectors it is of utmos lupoertance i the i us aia . ‘ a ‘ . > rtie € 

’ vd tl lu f the apparatus be as |! the correct grid bias, shown in the table, is provided. or 30 volts should not be applied to the plate of the Hes of 
connections ange the values o ie pure Ss be ; : = Eas one : 2 : po ee come : 
hown in tl ' panving Fig. 1, and the accompany It required eight years of constant research to de- UV-200. The filament voltage is from 5 to 5.4 volts © STOWID 
shown in Tit ccompanving Fig. » 3 ( we ue ‘ - « r 
. Bs A ° lo the fil: » 4 YW.408 The reo i P The -201- j ‘ Ww i: ; Ove igh-vac , unt as 
ng table, for which we are indebted to the Radio velop he filament of the UN 199. The result is a Ph UV “te is . ne “ ind improved high- icuu vein 
Corporation of America, As shown in the diagrams, marked improvement over! solid tungsten filaments, for or hard” tu ” Suitable for detection, radio-frequenc a 
the grid return lead for radiotrons UV-199, UV-201-A, the thoriated filament of the UV-199 tube provides a and audio-frequency amplification. It contains the . adil 
WD-11 and WD-12 connects with the positire of the high electronic emission at low filament temperatures, thoriated filament the same as the UV-199. It con a rs 
“" ® . : se : : ani 
filament battery, while for the UV-200 the grid return a quietness of operation and long life, together with sumes only one-quarter ampere, as compared with one r ona 
—_ , . _ , , - , aid ‘ . . : : . nd rema 
connects to the negative side of the filament ruggedness and uniformity of operation. It is recom- (Continued on page 296) 
. . 7 prope 
a —s . e very 
| m1 sets wD —= ———= = ae ae = —e———~=—s—S——s—sSsS———s{wos$w0s$—_o_0—_0(0—0. 000 es . d. 
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— i | : Plate Impedance cation | Con- (With Zero Grid) ay 
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aneostat FILAMENT SATTERY (Rated Voltage Voltage Current Notes | Maximum | Maximum | Megohms Mfd. imate) Mhos. | Plate Plate | : 4 
Gud RETURN To “8 gat | | | | | Voltage | -Current ndoubted 
| S stars ¢ 
DETECTOR © CONNEC TION vv 200 omy | 20 40 to 100 83” 14" 19,000 at 40 Volts 20 03 vmble th 
Fass i WD-11......] ‘ 15 1.1 0.25 to see 2to3 00025 | 17,000 at 80 Volts| 65 340° 40 1.2 ds 
Coat 45 Note (2) | 80 30 ipella o1 
s00rs we i— | - — } ‘urfaced | 
« Bu ——- | 20 | 40 to 100 | | 19,000 at 40 Volts 20 03 | ves this 
1H oun mare wD-12 1.5 11 0 25 to see | 3mm" | 1K" 2 to3 00025 | 17,000 at 80 Volts 40 12 us 
1) 45 Note (2) 65 340° | 80 39 he sun i 
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T IS a commonplace to say in these days 
that advancing rapidly; but 
every now and then an illustration of this 
rapidity near surprising even the 
expert. An amusing instance is found in 
a recent paper by Professor Eddington 

internal constitution and evolution of the 

which—distinguished authority that he is—he 


science is 


comes 








wn the 
stars, in 
shows a quite perceptible sense of his own radicalism 


he proposes changes in a theory which he de- 
universally accepted”—but which is 
iely ten years old. The writer, who had something 
»do with launching the previous theory, ten years ago, 
well that it was itself regarded as highly 
radical in its early days. It does not take long for a 
scientific doctrine to orthodox. 

A mere question of the psychology of astonomers, 
would hardly be worth our time here. The 
matter of Professor Eddington’s new work de- 
better. For many years it been realized 
great mass of gas, such as a star, 

it contracts 


when 


vribes as “almost 


emembers 


irely become 
though, 
subject 
serves it has 
iat 
ist grow hotter if 
ileculation showing that the pressure in 
e interior increases faster than the 
For a star made of ideal or “per- 
this temperature 
ith shrinkage limit; but 
r one gases it 
ould the 
ensity 


a simple 


ensity. 
increase of 
would have no 
composed of ordinary 
and finally 
approached the limiting value at 
hich the atoms of the gus were packed 
together that little or no free 
remained between that at 
ist the star would be almost incapable of 
and would cool off 


ect Las, 


slow up 


ceuse, as 


aw ¢ losely 
space them; so 


irther contraction 


Brightness, Density, and Temperature 
The writer, ten or a 
ointed out that the brighter 
mumonly called giants) had 


dozen yeurs ago, 
sturs (now 
all the prop- 
rties of stars of low density, which must 
e growing hotter, while the “dwarfs” (as 
fainter) were just 


dense, cooling stars 


int as our 


hat we might 


sun or 
expect 
«. Professor Eddington has done much 
confirm this theory, by keen mathemat- 
| analysis, which has established direct 
simple relations between 
e properties of the and 
which they are 


nd remarkably 
stars those of 


e very atoms of com 
sed. 
Now, further, he comes to 
modification which 
the start. Dwarf stars, like 
our old friend 61 Cygni, 
ndoubtedly relatively cool on the surface, 
S stars go; and in this they re- 
the giant stars, 
pella or Aldebaran, and not 
irfaced bodies as Sirius or Spica. 


proceeding 
e important 
entioned at 
e sun, or 


was 


ure 


respect 
emble such as 


hot- 
But 


cooler 


such 


ves this fact prove that the interior of 

ie sun is cooler than the interior of Sirius? 

To answer this difficult question we must find out 
hat is the relation between the temperatures of the 


Eddington 
What keeps a star shining is the leakage of 
eat from the interior to the surface—almost entirely 

radiation of light and heat from the deeper to the 


side and the outside of the star; and this 
is done, 





wre superficial layers. The surface, exposed to the 
wld of space, will keep just hot enough to enable it to 
vet rid of the supply of heat it receives per square mile 
om the interior. This latter quantity evidently de 
mds on two factors: first, the temperature gradient, 

‘ate at which the temperature per mile of 
second, the opacity of the material. We 
regard the difference of temperature as 
ing to drive the heat outward, and the opacity as 
ing to 


rises 
epth; may, 


y enough, 


resist its passage. 


the opacity of the material (more precisely, of a 
r, Whatever its thickness, containing a given num- 
er of tons per square mile) remains the same, the 
enser giant stars must evidently be hotter on the 


surface, as well as in the interior, since the internal 
mperature gradient is much steeper. For the dwarfs, 
n the other hand, where even the interior of the star 

‘tting colder as it contracts, the gradient diminishes 


the surface temperature drops. Eddington’s earlier 
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papers develop a theory, based on these considerations, 
which represents the with remarkable 
closeness. 

Recently, however, he physical 
reasons for believing that the opacity should not remain 
constant. The mechanism of the opacity is undoubtedly 
the absorption of the radiation by atoms, followed by 
re-emission (which, being as likely to send the radiation 
backward as forward, greatly its net outward 
If this absorption is due to some process in 
which the atom acts independently of others, as in the 
internal changes which produce absorption lines of the 
type found in the solar spectrum, a given number of 
atoms should effective whether 
they are close together or widely separated. But if the 
absorption is caused by such a process as the separation 
of an electron from the atom, it cannot take place again 
until the atom picks up another electron, and things are 
radically different ; for in a dense gas, where atoms and 
are together, the chances for such a 


observed facts 


has suggested good 


slows 


progress - 


be just as absorbers, 


electrons close 


ee 
wont vEun) 


“s06 


sd @ 
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Ps 


wa 
. 


aa 
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At 9% o'clock : October 30. 
The hours given are in Standard Time. 


NIGHT SKY: OCTOBER AND NOVEMBER 


process of restoration are clearly much greater than in 
a rarefied one. 

Both 
opacity of 


contribute to the actual 
the stellar material. Assuming the former 
predominant, we arrive at Eddington’s older 
theory ; if the latter is the principal factor, at his newer 
one. In the contracting the latest the 
increasing opacity would. make it so hard for heat to 
leak that the surface would grow cooler while the 
center hotter—if it were not for an indirect effect 
of the rising inner temperature, which makes the elec- 
trons move faster, and so diminishes again the chance 
that an will pick one up. For a star of given 
therefore the outcome is not very different 
cording to the two theories. On the older one the sur- 
temperature should slowly the 
contracts, while the total light (or more accurately, the 
total heat) given out by the star remained unchanged. 
On the newer theory the temperature little 
faster, and the total heat increases, but very gradually. 
But when we compare two stars of different masses the 
two differ widely. Taking them under sueh 
conditions that the internal temperatures are the same, 
we find that the star of small must be much 
denser. There is then no secondary effect to counteract 
the increased opacity demanded by the later form of the 


processes doubtless 
to be 
star, on view, 
out 


erew 


atom 


ass, ac- 


face increase as star 


rises a 


theories 


muss 
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The Heavens in October, 1924: 


New Ideas About the Atomic and Thermal State of the Stars 


theory, and the upshot is that the newer theory predicts 
much greater differences of brightness between 
large and small mass than does the older. 


stars of 


How It All Works Out 


Just here came the surprise. On the older theory 





giant stars agreed very well. The dwarf stars (which 
are, on the average, less massive than the giants) wers 
much fainter in comparison than this difference in muss 


demanded; and this was just what might be expected 


if. they were so dense that the atoms were jammed 
almost into contact, and therefore about as dense as 
any stars could be. But on the newer theory it was 


found that the difference of mass alone accounted for 
practically all the difference in brightness between the 
giants and the dwarfs, leaving nothing to be 
otherwise. The apparently inevitable 
that if the theory is sound the atoms are not “jammed 
together,” even in the dwarfs, although such 


explained 


consequence is 


densest 


stars must be much denser than the sun, and may be 
denser than iron. This looks bad for the 
new theory: can we suppose that atoms 


of familiar elements can be of one size in 
the laboratory (where we are sure that, in 
solid metals, they 
tact) and of a different and much smaller 
size in the interior of the But it 
is really good, and not bad, for the theory, 
as Eddington points out. Inside a 
the temperature must be measured in mil 
lions of Under 
all the outer electrons of the swarm which 


are practically in con 


stars? 





degrees. these conditions 


build up atoms as we know them would 
undoubtedly be knocked loose. The re 
maining residue, although still recogniz 





elet 


the 
smaller, 


atom of 
very much 
those electrons whose orbits were close to 
the nucleus would be 
enough attracted to escape the disruy tive 


able as an 
would be 


same 
for ony 
atomic strongly 
effects of collisions. 

I’rom investigations of X-rays the diam- 
eters of such atomic 
and Eddington 
influence of their close packing wouid be 


residues can be esti 


that no 


mated, concludes 


perceptible until the mean density of the 
superheated gas became at least ten thou 
sand times that of water. This conclu 


sion, strange as it is, is hard to controvert 


and it may well be that Eddington is right 


—though further tests, both from the side 
of stars and from that of atoms, remain 
to be made. One great advantage of the 


new theory is that it explains at last such 
a star as the companion of Sirius, which 
is very much fainter than the sun, nearly 
as massive, and, 





judging by its F 
deal 


If it is as bright per square mile as 


type 
spectrum, a 


face. 


good hotter on the sur 
this implies, and if it is equally bright all 
over, it would be only 
diameter of the and 50,000 
water. This last deduction has always been supposed 
to be absurd. If Professor Eddington shows that it is 
not, he will have done us all a 
In one respect, at least, the evolution of opinion has 
been steady. On the theory held 1910, all stars 
were getting colder; on its successor, some were 
hotter and colder; on this 
growing hotter, inside at least. 
What might happen to a star when it grew so dense 


three the 


times 


earth times as dense as 


service, 


before 
vetting 
rival, all are 


some latest 


that even the battered residue of the atoms could be 
crowded no closer together whether it would the n 
begin to cool down, and what it would be like after it 
had grown cold—these are questions which Professor 
Eddington has doubtless asked himself, and which in 


due time he may try to answer. 
The Heavens 
Turning from theory to our customary survey of thé 


skies, we find the great square of Pegasus almost over 
the southwest, are Aquarius and 
Capricornus, with one bright object—the planet Mars 
In the south is Fomalhaut, in the Southern Fish, and 
still lower, the constellation of the Crane. 
east, occupied by and 

(Continued on 


head. Below it, in 


The south 


Cetus Eridanus, is one of the 
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$5,°6,°7 « §8 SHOES 
BOYS AT $4.50 & $5.00 
Women of fashion should know that our women’s 
shoes are high-class, made in the most distinctive, 
up-to-date and exclusive styles, which appeal to 
those who desire stylish, comfortable and serviceable 
ces. 






















New 
Fal! Style Broad Toe 
jor Women ‘or Men 


In Black Velour Calf 
alsolight Russia Calf, $7.00 
WEAR W.L. DOUGLAS SHOES AND SAVE MONEY 
FOR 38 YEARS, W. L. Douglas’ name and portrait have stood for quality, for economy 
and for satisfactory service. W. L. Douglas shoes are exceptionally good values. Only by 
wearing them can you appreciate their superior qualities. The exclusive, smart models, 

designed especially for young men and women, are leaders everywhere. 

W.L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the 
opportunity to buy such high-grade shoes at this popular price. Shoes of equal quality, 
comfort and service are rarely found in other makes at our prices. 

WHEREVER YOU LIVE, demand W. L. Douglasshoes. They are sold in 120 ofourstoresin 
the principal cities and by over 5,000 shoe dealers. For economy and dependable value, 
wear shoes that have W. L. Douglas’ name and the retail price stamped on the soles. The 
stamped price guarantees the value. If not for sale in your vicinity, write for catalog. 


q& W.L. Douglas Shoe Company, 163 Spark St., Brockton, Mass. 2) 
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Pump.with Elastic G 

















The Stamp of Our Approval 








Things You Believe In 


«|ELIEF has tunneled mountains, fought diseases, carried tons of 
| columns of air, spun advertisements, telephones, telegraphs, radios 
te web the world together. 





J You believe in belief and what it achieves., You believe in adver- 

tised goods, for they are the things other men believe in. When you 
see a widely advertised machine or tool, you see one that is being worked in 
thousands of factories a widely advertised lead pencil, a pencil that 
thousands carry. 




















' Recently Patented Inventions 


As a convenience to our readers, we will supply copies of any patents listed herein 


for 15 cents each. 
and drawings of the inventions disclosed, 


The official printed copies of patents include complete descriptions 


State the patent number to insure rec: ipt 


of the desired patent copy. 





| Pertaining to Aeronautics 


PARACHUTE—Constructed to open very 
quickly, allowing descents from low altitude 
| with safety. Patent 1499266. H. Vieregg, 
220 W. Ist St., Grand Island, Neb. 





Pertaining to Apparel _ 


PNEUMATIC SHOE — Having a cushioned 
ground engaging surface, enabling the user 
to have a firm and easy tread. Patent 
1498838. J. T. Harrison, Jr., c/o Genl. 
Mdse. Co., Sapphire, N. C. 

NECKBAND a single blank 


Formed from 


providing for a plurality of folds to ease 
the collar button against the neck. Patent 
1499221. M. R. Kelly, 1832 5th Ave.,| 


Troy, N. Y. 


CLASP FOR Fur Scarrs—lIn which the jaw 


is covered with rubber, giving increased 
clamping action and long wear. Patent 
149923 H. R. and M. Liechtenstein, 365 


7th Ave., New York, N. Y. 

ATHLETIC UNION GARMENT—Of the woven 
fabric type, wherein the crotch is closed, and 
both front and back are free of vertical 
plackets. Patent 1501802. A. N. Oppen 
heim, c/o Oppenheim, Oberndorf & Co., Bal 
timore, Md. 





Chemical Processes 
; mia ene Ss _— 
GREEN Dye-StuFFs DYEING IN REDUCING 
BATHS AND THEIR PROCESS OF MANUFA( 
rURE—Which consists substantially in diazo 
tising nitroaminophenol 1: 3: 4, then sub 
jecting the product to the action of 
alkaline polysulfide. Patent 
| Flaas, 13 Rue des Saussaies, Paris, France. 





Electrical Devices 


PLuG FoR ELectricat INSTALLATION— 
Having a handle of such length that the 
plug may be easily inserted into sockets 
provided with shades. Patent 1499268. 
B. F. Wade, Palmetto, Fla. 

THerr ALARM CARRIER—With means for 
actuating an electric siren in the event of 
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recognize products that justify belief z " : Patent 1500976. E. A. and O. A. Wiese, 
‘ , *ts th: us vehiet. ‘ aad . . : 
e I ’ eth sta i Shippen St., West Hoboken, N. J. 
P ExLecrric Swirch—Which may be used 
Index to Advertisers for various purposes ineluding a buzzer, an 
alarm clock or a lighting system Patent 
Page Page | 1900512. C. W. Matson, Westport, Ore. 
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AUCTION-SALE RECORDER—Which m:kes 
the settlement of accounts at the close of g 
sale rapid and correct. Patent 1498548. 
A. H. Bijorlee, Welch, Minn. 

ATTACHMENT FOR CLOTHESPINS—For sis 
pending the clothespins and the articles on 
gaged thereby from a line. Patent 1499292 
A. H. Claus, c/o E. Freed, Mohawk 1: 
Portland, Ore. 


Vacuum Borrie PROCESS OF M\ 


AND Ik 
ING SAME~— Whereby a_ bottle of great 
strength is provided, the interior and outer 
shells being reinforced at the neck and elosed 
ends. Patent 1498837. <A. G. Hale, 0 
G. H. Haldy, De Luxe Pub. Co., 325 Rac: 


Street, Cincinnati, Ohio. 
MULTIPLYING CAMERA—Whereby the plate 
may be caused to move step by 
equal predetermined distance, after each ex 
posure. Patent 1499267. F. F. Vindemore, 
430 E. 65th St., New York, N. Y. 
IcE-CREAM-CAN CARRIER 


step an 


By means of 


which workmen ean transport a_plurulity 
of cans to a store cabinet without troubl 
Patent 1499284. CC. E. Barnes, 2110 So. 
l4th St., St. Joseph, Mo. 

Broom—Of double ended type, connected 
to a handle which may be reversed wher 
one end of the head becomes worn. Patent 
1499275. G. F. West, 162 E. 42d St., New 


York, N. Y. 

SCAFFOLD CLAMP—Which may be quickly 
applied and removed from a supporting beam 
in a substantially horizontal direction. Pat 
ent 1499242. W. J. Myers, 24 Cortland St., 
Tarrytown, N. Y. 

CHECK 


On which it would be impossib! 
to increase the denomination, without the 
change being apparent. Patent 1499287. 
J. Brewer, 1442 Vyse Ave., Bronx, N. 
SELF-INSTRUCTING DRESSMAKERS’ 
FIt—For instructing the inexperienced it 
the cutting and construction of dresses ac- 
cording to different patterns. Patent 1499,- 
220. L. Katzman, c/o Pieardy Fabrice 
Corp., 43 W. 57th St., New York, N. Y. 
Loose-LEAF BINDER—Which may be read 


OvT 


ily manipulated to effect the removal or 
application of leaves to the prongs. Pate 
1499294. J. Costello, 35 Bond St., Brook 


lyn, N. Y. 

INDIVIDUAL BEVERAGE PERCOLATOR—I} 
means of which hot liquid food may be pr 
duced by percolation in a cup, glass or si! 
ilar receptacle. Patent 14992 F.. Altiet 
2229 FE. 3d St., Brooklyn, N. Y. 

CLASP FOR TEETH—Which may be used t 
secure artificial teeth on either the right o 
left side of the mouth without changing thi 
construction. Patent 1499243. EK. R 
Nebeling and EF. Von Webern, 472 Fulto 
St., Brooklyn, N. Y. 

Breusu—lIn which the bristles are detach 
ably held and may be replaced when wor! 
Patent 1499507. R. H. Crummett and J. B 
Waggoner, R. F. ID. No. 1, Monterey, Va. 

FisHHook HoLpER—For safely carrying 
hooks, flies or the like, in association with : 
support, such as a hat band. Patent 1499 
858. W. I. Davis, Box 96, Wallace, Idah: 

COMBINED TABLE AND IRONING BOARD 
Whereby the table will house the board an 





act as a support therefor. Patent 1500065 
M. Goodman, 379 Miller Ave., Brookly: 
ny. 





Machines and Mechanical Devices 


THERMOSTAT FOR TYPECASTING MACHINES 
In the form of a heat regulating de 
for maintaining the molten metal at a up 
form temperature. Patent 1499834. H. A 


cf 


Lux, 519 61st St., Bay Ridge, Brookly! 
NR. x. 

INDICATOR—Which automatically contro's 
the flow and registers the consumption ‘| 


Patent 1500 
10 Kastepleil 


liquid fuel such as gasoline. 
065. T. T. H. Ferguson, 
Breda, Holland. 

Sounp Repropucer—For recording ma 
chines, adapted for projecting into the ton’ 
arm all the vibrations received by the stylus 
arm. Patent 1500008. G. W. Slight, P. 0; 
tox 220, Framingham, Mass. 
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— Radiola Regenoflex AS a time when we voted farm—every city living room— 
> a Non-Radiating! It cannot inter- Pa’s ticket ’cause he did and every corner radio store will be a 
Iti fere with your neighbor’s recep- his P did Wh f heri | f h l 
tion. With four Radiotrons WD- 1S a 1d. en most of us gathering place tor the people, 
. 11 and Radiola Loudspeaker. couldn’t get much closer to a can- listening in. There’ll be a Radiola 
With compartments for the bat- ° “eer 
rht ¢ cotice. Complete except hettaries, didate and his ideas than the soap Regenoflex on the farm, where 
ie $191.00. box orator on the corner. When distance demands a sensitive re- 
ult bonfires and torchlight parades ceiver. There’ll be a Radiola Regen- 
- were as exciting a part of election oflex in the city home, where 
oe day as the candidates and issues. selectivity is most important—to 
nde Politics was no place for ladies, tune out conflicting stations. You'll 
aad and what little the women knew find one wherever good, clear, 
with , about it they gleaned from scraps dependable loudspeaker reception 
1490 . of the men folks’ talk. is bringing the candidates and the 
ota — issues right into the home—build- 
rd al as a Radio has changed it all. Every ing Americainto areal democracy. 
QO06S 
yokly! “ 
Thi b ° , e 7 
-_ nanan ts your ‘There's a Radiola | for every purse 
om of quality protection 
HIN! e . ° 
devi Send for the free booklet that describes every Radiola Radio Corporation of America 
° Sales Offices: 
u \ 233 Broadway, New York 10 So. La Salle St., Chicago, LIL. 433 California St., San Francisco, Cal, 
ok!y RADIO CORPORATION OF AMERICA 
Dept. 121( Address office nearest you.) & 
ont Please send me vour Radio Booklet, and the name of 
a the nearest RCA distributor 
15) Name 
teplell 
Street Address 
ig n 
le {or 
styl REG.'U. S. PAT. OFF. 
eo > 
Rapio CORPORATION OF AMERICA have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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O-morrow Ss Telephones 


So vital a factor has the telephone become in American life that 
the demand for it would undoubtedly grow even without increases 
in population. New businesses are founded; others expand. New 
homes are established in town and city, in suburban dwellings and 
apartment houses. 

To meet the needs of America, to-day and to-morrow, with the 
best and cheapest telephone service, is the responsibility of the Bell 
System. The telephone will grow with the population and prosperity 
of the country, and the plans of to-day must anticipate the growth 
of to-morrow. 

The service which is given to-day was anticipated and provision 
was made for it, long in advance. Money was provided, new 
developments were undertaken, construction work was carried 
through on a large scale. The Bell System, that is, the American 
Telephone and Telegraph Company and Associated Companies, 
has continuously met these requirements. It has enlisted the genius 
of technical development and the savings of investors for investment 
in plant construttion. 

Over 315,000 men and women are owners of the American 
Company's stock and over half a million are investors in the securities 
of the System. With a sound financial structure, a management 
which is reflected in a high quality of telephone service, the Bell 
System is enabled to serve the increasing requirements of the 
American public. 

AEMONE tap 


(one 


“@y AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


Sage BELL SYSTEM 
Qa” One Policy, One System, Universal Service 


_ Taking the Guess 
Y Out of Investing 


this rule. It is explained in the invest- 
ment story from real life, *‘I Don’t 
Guess—I Invest.’ If you are interested 
in safe investments, mail the coupon 
for a copy and learn how to get 7% by 
investing in time-tested, first mortgage 
bonds. 


Every man or woman who has ever 
lost money on an investment can 
guard against future losses by apply- 
ing a simple, tested rule which reveals 


in advance whether or not a security 
is safe and sound. 
Anybody can understand and apply 


No Investor Ever Lost a Dollar in Miller Bonds 


eeeeecoorases CUNOEODOREEOEORERAORRERSOCOEERONEEEE 


G.L.MILLER &CO. 


INCORPORATED 
4310 Carbide and Carbon Bidg., 30 East 42nd St., New York 


Please send me, without obligation, the story entitled “I Don't Guess—I Invest, 
lar describing a 7°% Miller First Mortgage Bond Issue. 


Ceraneereteeenonsacess 


with 
cireul 


Name 





Address 













AMERICAN TEL. AND TeL. Co. AND G. L. 
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|is of conventional design, 
| tion at the center is slightly undercut. 
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| patents covering 
| tem 


| the same general class in that the 


lof misalinement.— 
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_ The Scientific American Digest 





|A review of the technical and trade press, consisting of abstracts 

| from leading articles announcing the newest develop- 
ments in industry and engineering 

| Exact references to the sources from which these abstracts and quotations are made ow 

each abstract, the numerals referring respectively to the volume, number, and pages occ‘: pied 

by the original article in order that those who wish for further data may refer t th; 

originals. Other digests appear elsewhere in this issue 

Automotive course with descriptions of British r 

ears. The immense advertising supple: ent 

Exeunt Binding Connecting Rods.—A tells the same story, the second-hand e: f 


|eonnecting rod with a spherical bearing at 


the upper end has been developed by Leo J. 
MeKone of Minneapolis, and was demon- 
strated to drivers and engineers at the recent 
Indianapolis Speedway race. The object is 
to prevent binding and consequent wear due 
to misalinement of the crankshaft, piston pin 
and eylinder bore. Tests with these con- 
necting rods are said to have shown that no 
trouble is experienced even if a cylinder is 
bored out of parallelism with the rest, the 





spherical joint taking care of this deviation | 


from geometrical perfection. The piston pin 
except that a por- 
The 
ball is made in halves, for convenience in 
assembling the rod and piston and so as to 
avoid a loose piston pin bushing, which would 
be needed if the pin and ball were integral. 
The pin is slipped into place in the piston, 
the halves of the ball and the rod and cap 
are put in place, and the nuts are applied. 
Most of the motion takes place at the bear- 
ings, of the pin in the bushings, but the ball 
| permits of a universal motion to take care 
Auto. Ind. 

Evaporative Cooling System.—British 
an evaporative cooling sys- 
have recently been granted to Rolls- 
Royce, Ltd., and John R. Rowledge of Derby, 
England. This system differs from others in 
pressure 
in the cylinder jacket is maintained at higher 
pressure than that which exists in the radi- 
ator-condenser through the use of a positive 
pump which forces water into the jacket 
against the pressure of a spring loaded valve 
placed in the outlet line between cylinders 
and radiator. In one embodiment of the sys 
tem a second pump or its equivalent is pro- 
vided to circulate the water in the jacket 
for the purpose of avoiding local heating of 
the cylinder walls, which is caused if steam is 
allowed to collect in the jacket. The 
radiator-condenser consists of a water tank 
below and a radiator above. The latter may 
be open to the atmosphere, but preferably 
has a blow-off valve designed to open at a 
low pressure. The outlet pipe from the cyl- 
inder jacket enters the radiator-condenser at 
a point between the normal water level and 
the radiating section. Water or steam can 
pass from the jacket to the radiator only 


| when the pressure in the jacket exceeds that 





| straight® on 


for which the relief valve in the jacket outlet 
The water outlet from the radiator 
tank is connected to a positive pump from 
which water enters the base of the cylinder 
jacket at one or more points. A second pipe 
leads from the top of the cylinder jacket to 
a circulating pump which discharges into the 
base of the cylinder jacket. The pipe from 


is set. 


the radiator tank preferably is connected to 
the suction line of the circulating pump.— 
{uto. Ind. . 


A New Service is being provided by! 


transatlantic steamship lines which makes 
it easy for American tourists to drive their 
own cars in foreign countries and to start 
their tour from the dock-side. It is now 
possible to ship a motor car as personal lug- 


gage on many of the largest liners. Two 
methods of packing are possible. One is to 


remove the wheels and have the car partially 
erated, while the other is to drive the car 
to the steamer, where it is se- 
the decks. In view of the 
MeKenna duties on August 
cars to compete with 


cured on one of 
removal of the 
1, enabling American 


| British, it is anticipated that a considerable 


influx of American motoring tourists will be 
experienced by reason of this innovation.— 
Autocar. 


American Cars in England.—An ha- 
bitual reader of The Autocar would gather 
the impression that the British motorist does 
not look on the American car exactly as a 
“foreigner.” Descriptions of American cars 





Mitten & Co, have our endorsement. 


American make being classified alphabet ly 
with those of British make. One finds 

where advertisements for the same 1001 t 
ent “dingbats” designed to make better, or at 
least heavier, the lowly flivver. It all secs 
quite like home. A correspondent took 0! 
servation on the road between Rugby and 
Coventry on June 10, between 2:40 and 3-55 
with the following results: Morris, F 
23 each; Humber, 15; Rover, Standard, 9 


each; Singer, Overland, Wolseley, 7 each: 
Austin, Swift, 6 each; Daimler, Sunbe:m, 
Hillman, Belsize, Angus-Sanderson, (al- 
| thorps, 4 each; Talbot, Hampton, Chevrolet, 
Riley, Talbot-Darraca, B. 8S. A., Bean, Max 
well, Caleott, 3 each; Vauxhall, Bentley, 
Minerva, Lancia, Studebaker, Citroi 

Phownix, Rhode, Morgan, 2 each; Star, 
Arrol-Johnston, Cubitt, Renault, Unie, Ma- 
this, Bayliss-Thomas, Armstrong, Siddeley 
Fiat, Rolls-Royce, De Dion, Crossley, Jewett, 


Hands, Dodge, Gwynne, Clyno, G. W. K., 
Buick, Alvis, Ariel, Albert, Trojan, 1 
One Solution of the Used Car Problem. 


—B. W. Twyman of Indianapolis is proceed- 


each. 


Is . . . 
ing to solve the used-car question in a unique 





are run in apparently quite as a matter of| enter into immediate competition with fast 
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way, says Amer. Machinist in an editorial 
He takes Buick and Nash cars at least thre« 
years old, tears them down completely to th: 


last cotter pin, cleans them and _ inspects 
them, and then from the parts rebuilds what 
might be called new ears. This process is 
not new. It was used first, we believe, by 
Colonel James M. Furlow and Mr. Georg: 
Randles in the Motor Transport Corps dur 
ing the war in rebuilding White and Dodg: 


ears and many others in groups of at least 
one hundred or more. The important part 


of Mr. Twyman’s idea is that it is applied 
in a commercial way and is the means of 
saving a great quantity of material that 


would otherwise be scrapped. It is pointed 
out that over 70 per cent of the ear is fit to 
be used again. There is a strange paradox 
in the used ear. The part that has the least 
value to the junk dealer is often the most 
eostly part originally and is also the least 
used part of the car. Take the crankcase, 
for example. It is probably just as good on 
a five-year-old car as it was originally, but 
a junk man ean only get a fraction of a cent 
a pound for it, and it still has many years 
of use in it. Mr. Twyman has done a valu- 
able service in showing the latent worth that 
lies in used cars. 

Air Transportation.—One finds rather 
mistaken notions prevalent concerning the 
relative speeds and ranges of usefulness of 
airplanes and dirigibles as compared with 
railroads, says a writer in Aviation (17:1, 
3 pp., ill.), it being often assumed that the 
plane is better than the others for distances 
up to, say, 500 miles, and that thereafter 
the gas bag is to be preferred. But even for 
a distance of 250 miles the saving afforded 
by the airplane over the train time is hardly 
great enough to offset the greater expense 
and inconvenience attached to the former. 
At a distance of 450 miles the plane shows 
a saving of 50 per cent of the train time. 
However, all this while the dirigible is 
superior to both plane and train, and the 
apparent advantage of the plane after the 
500-mile mark is passed is reduced by thi 
probability of a stop for refueling, so that 
it may be safely assumed at present that for 
all distances the dirigible is more favored 
than, or at least as much as, the plane, when 
the former operates from city masts and the 
latter from outlying fields. The first impor 
tant conclusion to be drawn is that airplanes 
cannot be expected to operate on regular 
schedules from fields over distances less th:! 
250 miles, and then mainly under exceptional 
conditions. No man will be apt to break 
into a business day to travel by air when le 
ean save useful hours by taking a sleeping 
ear. Quite obviously, if the airplane is to 
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trains, the solution of the matter lies in the 
development of airplanes that ean traverse 
distances of from 500 to 1000 miles at night, 
non-stop or with one stop, and later by re- 
fueling under way. The requirement for the 
present commercial carrier, then, is long- 
range reliability, which cannot mean other 


than three or more power units; large stow- | 
age and passenger capacities, making possible | 


sleeping accommodations, dining service and 
all conveniences. 

Many People, including not a few en- 
gineers, cling to the idea that all fuel which 
enters an engine cylinder is vaporized dur- 
ing the working stroke, if not before that 
stroke takes place. The supposition appears 
to be that such fuel cannot be exposed to 
the high temperatures which oceur in such 
a cylinder without being completely gasified. 
Of course, exposure to high temperature will 
vaporize completely any ordinary automotive 
fuel, provided the temperature is maintained 
for a sufficient length of time and providing 
the fuel is so disposed as to absorb the heat 
more rapidly than it is dissipated. Very 
often neither of these conditions are fulfilled 
during the cycle of operation in an engine 
cylinder. Liquid fuel deposited on the cyl 
inder wall and head probably never attains 
a temperature much in excess of that of the 
wall, and the time of exposure to high tem- 
peratures during a single cycle is an exceed- 
ingly small fraction of a second. If the 
liquid particle is to be vaporized during this 
period its temperature must be raised to the 
boiling point of the fuel and the latent heat 
of vaporization of the fuel then must be 
added at or above this temperature. That 
these facts are true is evident from tests 
made by the Bureau of Standards—Auto. 


Ind. 


The British, if one may judge by com- 
ment in their aviation magazines, Flight and 
The Aeroplane, are somewhat pleasurably 
impressed by the action of the commander 
of the American destroyer “John Paul Jones” 
in rushing a spare plane from Japan to 
Burma for their aviator, Major MacLaren, 
who, in a sense, might be considered as a 
competitor in the world flight against the 
American aviators. In _ several issues the 
latter journal has characterized this as very 
“sporting,” a word which is passing into the 
vernacular of several non-Inglish-speaking 
nations, although it has not yet reached this 
one in exactly that form. Flight says “The 
flight of the Ameriean aviators up till now 
has been a splendid example of dogged deter- 
We are sure all our readers will 
join us in bidding the gallant American avi- 
ators weleome to Great Britain, and in wish- 
ing them every suecess in the remaining 
stages of their hazardous flight.”” One of the 
probable pleasures in aiding a British oppo- 
nent, even though it should ultimately result 
in one’s own defeat, is the knowledge that 
under similar circumstances, owing to his 
natural “sporting” instinet, he would do the 
same thing. 

Airplane Deafness is a temporary con- 
dition caused by the explosions of an airplane 
motor and occurs when flights are of one 
hour's duration or longer and lasts from one 
to several hours, depending upon the length 
of the flight. The simplest, safest and most 
practical arrangement is that made by sew- 
ing two powder puffs on the inside of the 
ear-flaps of the helmet, making sure that the 
puffs fit snugly over the ears. It is very 
essential to have a snug-fitting helmet. The 
powder puffs in the helmet can be removed 
and cleaned easily, cannot possibly irritate 
the auditory canal, and are always with the 
helmet.—A viation. 

Chemists of the Badische Anilin und 
Soda Fabrik have succeeded, it is claimed, 
in developing a commercial method of mak- 
ing a liquid fuel directly from water gas. 
The name of this fuel is “Synthol,” and when 
it is mixed with equal parts of benzine, which 
is also obtained in the manufacture of gas, 
a compound is formed which gives very satis- 
factory results when used in the automobile 
engine. The interest in the process is of a 
twofold nature. In the first place, it is 
really a wonderful technical achievement. 
For water gas is submitted to a pressure of 
150 atmospheres, and a temperature of 400 
to 500 degrees Centigrade, in a special ap- 
paratus in the presence of a catalytic ma- 
terial, consisting of iron borings located with 
potassium carbonate. The products formed, 
when condensed, give a liquid which sep- 
arates into an oily layer, and this oily layer 
is afterward distilled with steam to give the 
product “Synthol.” Gas is made from coal 
and ean be made not only from the special 
grade of coal now used, but from all types 
of coal, of which there are still almost un- 
limited quantities still untouched in the 
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work. 
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earth. 
production of products which will eventually | 
be employed as the starting points in’ the 
manufacture of gasoline substances. There 
is, therefore, 
that ean be made and no limit to the quan- 
tity of gasoline 
factured from it. Here, again, we have ex- 
emplified that characteristic of gas, unlimited 
capacity of production, that marks it out as 
the universal fuel—Am. Gas Jour. 


| 
| 
| Civil Engineering 
A New Method of Submarine Pile 
Driving has recently been developed 
which is a radical departure from the older 
practice. The hammer employed is so ar- 
ranged that compressed air at low pressure 
is supplied to a bottom eylinder by 
of an air hose connected at the 
| cover. Either steam or éompressed air may 
be used for motive power; and the exhaust 
from the pile hammer is carried to the sur- 
face through a The bottom cylinder, 
into which the compressed air is introduced, 
is not intended to be water-tight. It is sup- 
posed to function on the principle of the 
diving bell—that is, the water is kept out of 
it by the counter pressure of the compressed 
air. As this new type of hammer uses piles 
cut to size, it makes it possible to drive them 
| to exact grade, and thus obviates the work 
of sawing off any excess lengths under water. 
Comp. Air Mag. 


means 


hose. 


An Australian Engineer, after a visit 
| of three months in America, reports (Eng. 
News-Rec.): “I have been particularly 
struck by the progress which is being made 
in earth dam construction. of the 
| structures I have seen in America give evi 
| dence of a great advance by American engi- 
neers in the employment of this class of | 
structure. Much greater confidence is being 
displayed everywhere in the use and in the 
greater heights of earth dams, and it is be- 
coming more and more realized that in the 
right situation, with sufficient safeguards, an 
earth dam properly constructed is just as 
good and just as permranent as a masonry 
or concrete structure, and possibly even 
more so. 


Some 


Railroads as Power Plants.—One sel- 
dom sees a large stationary engine without 
inquiring its horsepower. Yet we never 
think of the locomotive in the same light. 
Striking figures of the power required to 
run our railroads are given by some recent 
figures on the New York Central, says Eng. 
News-Rec. This road comprises 12,000 


miles, about 5 per cent of the total mileage 
| of the country. To operate this mileage the 


eapacity of the steam and electric 


aggregate 


| locomotives totals 11,000,000 horsepower as | 


igainst a total of 53,000,000 horsepower re 
ported by the United States Census as the 
installed horsepower of the other industries 
of the country. On the of the New 
York Central figures the combined capacity 
of the steam locomotives of the country is 
around 200,000,000 horsepower, or nearly 
four times the capacity of all the other 
plants ef the country. This does not mean, 
of course, that the railroads require this 
much continuous power to operate them, for 
most locomotives exert their maximum ¢a- 
pacity only now and then and are wholly idle 
a large part of the time. But assuming a load 
factor 5 per cent, the railroads re- 
quire 10,000,000 horsepower to operate them, 
or 1,000,000 horsepower more than the total 
installed - horsepower of the hydroelectric 
plants of the country, and one-fourth of the 
total potential water-power. 


basis 


as low as 


Longer Railway Rails.—Recent orders 
for 130,000 tons of rail for the Southern 


Pacific system have attracted wide attention, 
chiefly because these orders mark the first 
that have been placed by an American rail- 
road for so large a volume of 39-foot rails 
and also beeause all must be “milled” on 
both ends. The reason prompting the use 
of 29-foot or 45-foot rails, in lieu of the 


prevailing standard of 33 feet, is obvious. 
Joints, of whatever type used, constitute an 
item of large expense, not only with respect 
| to their first but also to their mainte- 
lnanee. Thus, a decrease of 15 per cent in 
the number of joints is exceedingly attrac- 
tive, 
this can be nearly doubled without risking 
| the effects of excessive rail expansion. Suf- 
| ficient ears for transporting long-length rails 
are now available, and the chief objection for 
some time to the general adoption of at least 

29-foot rails has been the diffieulty in ob- 
taining them from the mills without the pay- 
ment of an extra price, which left the 
| matter of the ultimate saving on joints a 
| doubtful one. Milling the ends of rails is 


cost, 


The production of gas entails the | not simply a refinement. 


no limit to the amount of gas | 


substitute that can be manu-| , 
|The recent tendency when laying rails ha 





hand-hole | 





| this movement, 


| the traffie capacity of the line, 


and it has been well established that | 
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It is required to 
secure squareness and a positive elimination 
of the hot saw burrs, and the importance o 
these details has been enhanced by the use 
of the larger rail seetions. Export rail 
have frequently required milling, and girde; 
rails for street car lines are always milled 


been toward leaving less expansion, or open 


ing, between abutting rails, which mean 
that the ends must be almost perfectly 
square, and experience has shown that t! 


hot saws are not likely to insure this co 
stantly.—Railway Review, 75:3, 2 pp. 


Electrical 


Electric Boiler Explosions.—In connec 
tion with hydroelectric developments, ¢ 
electric steam boiler has established itself 
a means of economically absorbing exc: 
power. It was not until about five years ; 
that its use in this country and Canada | 
gan to be considered seriously, and since th 
time installations have been made runn 
into hundreds of thousands of kilowatts, 
sizes up to 25,000 kilowatts and for volta 
up to 22,000. These boilers have been prac 
tically free from serious operating troub|: 
Where explosions have occurred they have 
been with small heating units. One of the 
common for explosions in fuel-fir 
boilers—low water—would, in an _ electric 
boiler, cause it to become inoperative when 
the level of the water got below the lower 
ends of the electrodes. Whenever explosions 
of electric boilers have oceurred the theor) 
has been advanced that a gas explosion took 
place in the steam space around the ele 
trodes above the water level or some other 
part of the system. It is claimed by som 
that a certain amount of electrolysis occurs, 
| liberating hydrogen and oxygen, and that 
| there is a liability of this mixture being 
ignited by a spark from the electrodes. 
Power. 

Electrobobbed Hair.—It is said that 


5000 women are having their hair bobbed in 


causes 


New York City every day at the present 
time. This figure is the result of an investi 
gation by a metropolitan newspaper. On: 
effeet of this fad throughout the country is 
to bring a tremendous market to the manu 
facturers of electric curling irons. One 


Middle Western company alone, for instance, 
reports that it is at present receiving orders 
totaling daily more than 20,000 for 
type of curling iron—and 


a certain 


there are many 
other makers.—Elec. World. 
Electrification of the Swiss Federal 


Railways is in full progress at present. 
Two factors mainly contributed to promoting 
the excessive coal prices pre 
vailing toward the end of the war (which 
the foreign mining interests were able to 
exact because Switzerland lacks coal), going 
up to 220 franes per ton, and the large 
amount of unemployment, which dictated the 
execution of public works as emergency en 
terprises. A particular advantage of electric 
traction is the materially faster acceleration 
of freight trains with electric power, leading 
to a reduction of running time that is of 
special value under the present conditions of 
reduced hours of labor and increased living 


cost. DBeeause of the larger capacity of elec 
tric locomotives, heavier trains ean be oper 
ated. On the approaches of the Gotthard 


line the most powerful steam locomotive han 
dies 300-ton trains, whereas the new electric 
locomotives are able to haul trains of 430 
which is nearly 50 per cent greater. 
Increased speed, together with increased trac 
tive power of the locomotives, also increases 
which in turn 
the need for additional trackage. 
elimination of coal movements also in 
net traffie capacity of the track- 


tons, 


postpones 
The 


creases the 


age. Electric locomotives offer further ad 
vantages in their readiness for service and 
in the elimination of smoke—a feature of 


particular moment in mountain stretches 
with many tunnels and a heavy passenger 
traffie—Hngineering News-Record, 93:1, 2 


pp., ill. 

The New Transverter has created cor.- 
siderable stir in the world of electricity. As 
a result of an enormous amount of experi 
mental and mathematical work, the transmis- 
sion of electrie power at high voltages has 
reached the stage when 220,000 volts has 
become practical, and still higher voltages 
within the range of possibility, says Mech. 
Eng. To do this required overcoming untold 
difficulties in the way of mechanical strains, 
development of suitable insulators, the 
knowledge of transient phenomena, lightning 
protection, ete., and now there looms a pos- 
sibility that all of this work may, under 
certain conditions, be thrown into the dis- 
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card by the comparatively simple: expedient 
a of transmitting electrical energy in the form 
of direet current at voltages of the order of 
4 100.000 today, and perhaps 300,000 in the 
not distant future. One way of achieving 
| this aim is indicated by the development of 


the so-called “Transverter” by the English 
Electrie Co., which concern is exhibiting a 
2000-kilowatt unit at the British Empire 
Exhibition at Wembley. What this appara- 











































tus does is to take at the sending end a 3- eee 5 =: 
phase current at any voltage, say, 6000 volts, D3 4 } 
transform it to similar current of 100,000 . 
volts, ps then —— mg Pc say E present broad use of Timken Bearings Fi 
rel of corresponding voltage. us direct e ° . 7 . 

current may be sent over one wire instead ina large variety of industrial machines 

of the three wires, as would be the case with : il: 1 : d 

alternating current of similar voltages, iS €asl y exp ained, 

and is reconverted into alternating current | ° ge ° 

of the same voltage as the direct Sema at | To reduce friction is to reduce wear. And 

the Large ing end, whereupon the alternating reducing wear not only extends life but side- 

current is stepped down in the usual way 

and distributed by conventional means. In! steps frequent maintenance. 

the 2000-kilowatt machine at the sending * 

end there are three 6-phase transformers im This familiar axiom 1s the groundwork of 

mersed in oil and housed in metal tanks. ° ° . 

These units are connected to ten commuta Timken Bearing SUCCESS. Obviously, though, 

tors driven by synchronous motors from the | . ‘ 

same source that supplies the current to the | the Timken Bearing must have advantages 
primary windings of the transformers. To | peculiar to itself or else it would not be sup- 






all practical purposes the secondaries of the | 
§-phase transformers act, though being sta- 
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planting older friction-reducing equipment so 















tionary, like the armature of a direct-current : 
generator, generating in their windings an rapidly. These are 
r alternating current which is then rectified by *1: 
means of the commutators, the only differ —the ability toca y all loads at all speeds. 
ence between the two cases being that in the —and more load per unit of space occue 
generator both the armature and the com ied th I b . ; 
mutator revolve, while in the secondaries of ; pied than other bearing types. 
the transverter transformers the electric po- - —though practically wear-proof, the Tim- Ice Mak 
tentials are revolving while the windings re- : * s ° 1413 ce Making 
main stationary, the commutators being Pumping ken Bearing is adjustable for the trifling Machinery 
at rotated at speeds making them synchronous | Machinery wear brought on by years of service. 
with the revolving potentials in the station- — 
sier wilinditnain: - is aes Ot eles, cnet Weshall be glad to apply our knowledge of friction 
° ° ° P ¢ ” ‘ } 
it the receiving end is essentially similar to and alignment problems to the machinery you buy 
at that of the direct-current motor commutator, . 
in receiving direct current from the feed wires | or make. Write : 
ra — «3 Grinders 
nt and supplying through the brushes alternat- 
ti ing current to the armature windings. Reduction Gears The Timken Roller Bearing Company 
7 Another Great Hydroelectric Power! Industrial Division 


‘ Plant—Among the many hydroelectric 
. an mong the man} yar 4 CANTON, OHIO 


plants in existence and projected in 
Provinee of Quebee the one now under way 4 
it the Grand Discharge of Lake St. John, 


rs on the Saguenay River, 30 miles west of Electric Hoists 
on Chicoutimi, will rank with the greatest. Blowers & | ay I 
ny Work has been proceeding on the develop Al + *) £ Tttti 

ment for more than a year and is now well - : Sere 















































‘al dvaneced. In this area two power develop 
it ments are planned. The upper one, on the Taepered Mine f 
ng Grand Discharge, is at Tle Malignes, six Locomotives 
re miles below the outlet of Lake St. John, and 
ch will give a head of 100 feet. It is here that | RO LLE R RB EARI N G & 
to work is now under way on a preliminary | Wy 
ng levelopment of about 225,000 horsepower. ts 
Be The scene of the intended lower development | = 
he is a few miles above the mouth of the Ship- | 
n shaw River, which runs into the Saguenay J Power Transmis- 
1 ind will give a head of 200 feet. The dis Tire Building sion Machinery 
on charge of the flow from Lake St. John, which | Machinery = | 
n has a drainage area of about 30,000 square 
or miles, will be regulated to a minimum of 
o! 22,000 second-feet by a dam which is now} 
ng being built at the upper development, the 
~ lake thus performing the functions of a ~ 
a storage reservoir. The capacity of the power 
rd plant at [le Malignes will, it is estimated, 
a ultimately reach 390,000 horsepower and will 
_ entail an expenditure of approximately ‘ Textile Machinery 
a) $12,000,000. In all, close to a million horse- 
ody power ean be developed at both sites.—Hlec. 
ac World. 
eS 
. ' 
“= General | 
in The Northeastern Part of Florida is 
*k how awakening to the advantages of fig cul- 
id ture. Suecessful fig culture has passed the 
nd experimental stage and is now recognized as Electric Motors 
of i sure and ready money crop. The variety 
1eS cultured is important. All Florida nurseries 
rer carry in stock varieties best adapted to 
2 Florida soils and climate. The most uni- Machine Tools 
versally accepted fig is the “lemon” fig. It is = d g 
r.- hardy, productive and disease-resisting. : Power Lawn 
As Turkish and California varieties do not do Printing Presses = Mowers 
ri Nwell in Florida. Figs are not dried in Flor- Sepp Reteey 
is ida, but are purchased by local preserving Street Sweepers Signal Devices 
as Hcompanies and put up in glass for market- 
as ing. The fig must be preserved within ten Clay Machinery 
rOS hours after taking from the tree, otherwise 
ch. fit will ferment. When a fig is ripe it has = Spee 
old Sto be picked and preserved ; it will not wait. : 
ns a —Wfr's. Rec. Conveying Mine Cars 
the ) The Principle of Permanent Waving.— Machinery 
ing ) lf we were to look at cross-sections, of sev- Road Building 
Os- eral types of human hair under a microscope Machinery Flour Mills 
ler |} we would observe that their shapes are dif- 
lis- ‘ferent. Cross-section of a straight hair 


TIMKEN ROLLER BEARING Co. have our endorsement. In dealing with them please mention ScIENTIFIC AMERICAN, 




















F Magnetism and 


Yellow Strand 


It's magnetism that holds the pig iron to the business 
end of this powerful crane, but— 


It’s Yellow Strand Wire Rope that lifts the load and 
proves its economy by long, faithful service. 


Yellow Strand is made for heavy duty and makes its 
best showing under unusually severe conditions 
where great strength must be combined with enough 
elasticity and flexibility to stand the gaff. 


For real, economical service, specify Yellow Strand 
. in your next wire rope requisition and look for the 
Motorists strand of yellow. It's your protection. 
Carry a Basline Autow- 
line in your car and 
safeguard your spare 
tire with Powersteel 
Autowlock. Both are 
made of Yellow Strand. 
Ask your accessory 
jealer. 


This company also makes all standard grades of wire 
rope for all purposes. 


BRODERICK & BASCOM ROPE COMPANY 
805 North First Street, St. Louis, Mo. 
Branches: New York and Seattle Factories : St. Louis and Seattle 


Authorized Dealers in all Industrial Localities 


Yellow Strand 


WIRE ROPE . 























THE DIFFERENTIAL RESONATOR 


Designed to detect tones -nd ascertain the number of vibrations 
and lengths of sound waves. For practical use or for teaching the 
relation between the number of vibrations and the length of sound 
waves or for any other purpose in connection with sound meas- 
urement, the Resonator is invaluable to physicists, musicians and 
instrument tuners. Endorsed by leading universities of America 
and Evrope. Price $50.00. 


E. H. MURFEE BRENAU COLLEGE 





GAINESVILLE, GA. 
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1 would resemble a circle, that of a naturally 
| wavy hair would appear as an ellipse, while 
| that of a very frizzly hair would have the 
|likeness of a narrow band. From _ these 
| pictures we may draw but one conclusion, 
and that is that when straight hair becomes 





wavy it los its roundness and assumes a 
|more or less flat shape. Consequently, 
the art of permanent waving is really a 


process of changing the shape of hair. When 
hair is waved with an ordinary curling iron 
the combined action of heat and pressure of 
the hot iron flattens out the hair and makes 
|it wavy. This wave, however, is not perma- 
nent, because the temperature of the irons 
cannot be raised sufficiently high to effect a 
permanent change in shape of the hair with 
lea scorching it. Hair so waved gradually 
swells up to its original round shape under 
influence of moisture and becomes straight. 
To produce a permanent wave, hair must be 
stretched and flattened at the same time and 
be baked with moist heat at proper tempera- 
ture until its structure is permanently 
changed. Permanently waved hair is not 
affected by moisture and remains wavy for 
a long time.—Am. Gas Jour. 


How Do You Hire Men? 
terview method? It is a bad way, according 
to a writer in Industrial Management (68:1, 
5 pp.). Twelve sales managers with consid- 
erable experience in selecting representatives 
by personal interviews took part in an ex- 
periment. Each of these sales managers in- 
terviewed 57 candidates for a sales position. 
In this interview each manager used what- 
ever means he wanted to or had been in the 
practice of using in sizing up his candidates 





By the in-| 





and making the selections for his sales force. | 
These managers were the analysts of human | 


abilities and fitness of the 57 candidates. 
Did these 12 analysts “agree to a fraction 
of a per cent?” Each sales manager arranged 
the candidates in sequence, according to his 
analysis of their fitness. 
the rankings of the 12 sales managers we 
ean obtain some insight into the reliability 
of this method. 
Applicants 


Various Interviewers’ Ratings 
5S , 3 22 22 





Garfield..... 33 46 6 56 26 32 12 38 2: 9 
Murray..... 36 50 43 17 51 47 38 20 38 55 § 9 
Clark: ...... 53 10 6 2116 920 257 28 1 26 
Willis... . 442513 48 7 8 4311171220 9 
Brooks...... 54 41 33 19 28 48 8 1056 8 19 26 
Irving...... 18 1313 91115 15 31321825 9 
Morris...... 33 2 13 16 28 46 19 3255 416 9 
Jackson..... 13 40 6 24 51 49 10 52 54 29 21 53 
To bccesés 2 36 > ££ Bs 2 am me ee 
2 a 43 11 13 11 37 40 36 46 25 15 29 1 
The Southern Farmer, having been 
forced by the boll weevil to diversify his 


crops, has turned, among other things, to egg 
| production. In the Atlantie Coast states a 
unique plan for marketing poultry has be- 
| come customary, according to Mfr's. Rec., 
i.e., the cooperative ecar-lot sale. 
procedure in the conduct of a cooperative car- 
| lot sale is as follows: The railroad develop- 
ment agent makes a canvass or survey of the 
amount of poultry available in the com- 
munity where the proposed sale is to be held. 
The cooperation of the county demonstration 
agent and the home demonstration agent is 
enlisted where such agents are located. In 
addition, a special effort is made to secure 
the aid and backing of local chambers 
commerce, newspapers, banks and other busi 
ness institutions. In short, the community 
is “sold” on the idea of the sale before fur- 


ther steps are taken. Arrangements are 
made to load a ear at one, two or three 


points, all in the same county where possible. 


The sale is well advertised. The 


When we compare | 


The usual | 


| the liquid. 


of | 


railroad | 
development agent then gets in touch by wire | 


with the large poultry buyers of the country, | 


advising them of the proposed sales and ask- 
ing for dids. 
bids, the highest being accepted. The car is 
placed at a given point, as previously ar- 
ranged. The farmers bring in their poultry 
on the date specified, and the buyers weigh 
and pay for it in cash on the spot. When 


moved on to the next station, where it is set 
out, and so on until loading has been com- 
pleted. 

Spying Out Fish by Airplane.—During 
1923 the Canadian government became inter 
lested and advantage was taken of the pres 
ence of a seaplane at Prince Rupert, and in 
July experiments were conducted along some- 
what the same lines as those in the United 
States. In all, 69 hours were consumed on 
fisheries patrol and the experience was of 
real value. Not only did it show that the 
aircraft is capable of producing “increased 
efficiency at reduced cost,” but it is a simple 
matter to discover violations of the fishery 
regulations—fishing with long gill nets, fish- 
|ing inside prohibited areas, and fishing dur- 
|ing closed periods. 


The buyers then submit their | 


| 


all poultry is loaded at one point the ear is | 


| 
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the offense to the patrol boat and the offer. \., 
is apprehended or he may put a member of 
the seaplane’s crew on board the vesse] \)¢ 
have it picked up later by the patrol })\4¢. 
The moral effect has been shown to by of 
splendid value, says J. A. Motherwell, | f 
Inspector of Fisheries, to the correspor t 
of Aviation. “The fishermen never kno t 


what moment the airplane may swoop n 
on them and, in fact, to a lawbreaker . : 
bird in the air is looked upon with 


picion.” 


Waste.—Tests made by the Bureay 9; 
Mines at its Pittsburgh Experiment Si 
have shown that the average motor \ 
wastes approximately 30 per cent of th: 
value of the fuel used, as incomplete cor 
tion products—ecarbon monoxide, hyd: 
and methane. These unnecessary larg: 
losses are mainly due to improper earb: 
adjustment, and by properly adjusti: 
earbureters for maximum power and 
ciency a large part of this heat loss ec 
eliminated.—Auto. Ind. 


Industrial Progress 
Titanium White, a New Pigment 
which the essential constituent is tit 
dioxide, is now being made from the mi 
ilmenite. This pigment is said to po s 
certain desirable properties in a high: 
gree than any other similar material nx 


the market. The manufacturing prop 
and uses of this new pigment, as wi is 
those of other titanium compounds, 
many. Canada possesses large unexploited 


deposits of titanium ores that may in future 
become of considerable industrial importa: 


In the Province of Quebee, for instane 
within 70 miles of Montreal and 90 miles of 
Quebec, there are large bodies of ilmenit 
that are readily accessible that ean b 


cheaply mined, and that show every evidence: 
of being capable of furnishing an 
large enough to meet any probable demands 
for many years to come.—Cem., Mill & Q'y. 


An Ingenious Method of Manufactur- 


output 


ing Gold Leaf has been patented by 
R. T. Leighton and F. Demel, who hav 
utilized the principle of electrolytic deposi 
tion from an aurocyanide solution. Two 
revolving drums are used to earry a long 
ribbon of thin silver, which dips into an 
electrolytic bath placed between them. Thi 


drums are revolved at a speed regulated to 
insure a deposit of a film of gold of the r 
quired thickness, and the silver ribbon is 
treated so that this oceurs on one side only 
In the next of the the gold 
plated ribbon (the gold being uppermost) is 
laid on and earried by a_ celluloid band 
which dips into a bath of nitrie acid in such 
a way that the metal ribbon floats on, 
the celluloid band dips below, the surface of 
The silver is dissolved, and the 
gold film again meets the celluloid band as it 
emerges from the bath and is earried forward 
on it to a vessel containing water, the gold 
floating on the surface as in the dissolving 
stage and again passing onto the celluloid 
band as the latter emerges from the water 
Subsequent treatment ineludes washing in 
aleohol and drying on a carbon conveyer. 
The final product is then blown by hot air 
onto the usual protective paper.—Chem. and 
Met. Eng. 


One of the Most Interesting Develop- 
ments within recent years in the re- 
covery of vapors and gases is the absorption 
of the same by activated charcoal or carbon 
This is a form of carbon which is made by 
heating ordinary carbon under special condi- 
tions, whereat the absorptive powers of same 
are greatly increased and the product is ren- 
dered available for use to remove gases and 
vapors from air, ete., as well as to the recov 
ery of solvents. It is natural that one of the 
fields opened to the use of this substance 
should be the gas field, and one of the impor 
tant purposes for which activated charcoal 
ean be used therein is in the recovery and 
removal of benzol from coal gas. The 
process must, of course, compete with thie 
old wash oil process; it must give more eco 
nomical and more efficient results in order to 
be able to supplant it.—Am. Gas Jour. 
121:1, 5 pp., ill. 

Electrostatic Precipitation vs. Cinders. 
—In 1908 Dr. F. G. Cottrell brought to 
light a new process for the precipitation of 
dust particles from gases by means of an 
electrostatic field. From the beginning this 
process gave promise of considerable success 
and has been used extensively in the smelter 
and refining industries. Just recently, how- 
ever, an application of this process has been 
made in the power plant field for the precipi- 


stage process 


new 


The flight officer reports| tation of flue dust from the gases of coi 
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KEYSTONE 


Rust-Resisting Copper Steel 


KEYSTONE 


“OnpeR ote 
Black and Galvanized 


Formed Roofing Products 
Roofing Terne Plates 


Tin Plate, Etc. 


Secure maximum rust-resistance from all sheet 
metal products by insisting upon copper-steel. 
Itsexcellence is a well established metallurgical 
fact. The proof is conclusive. 


KeystoNgE Copper STe2z1 is an alloy made by the addi- | 
tion of a certain percentage of Copper to well made | 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding, gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
fiving results of positive time and service tests. 


We manufacture Sheet and Tin Mill products for all pur- 
s- American Bessemer Steel Sheets, American Open 
Hearth Steel Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apollo and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, | 
Culvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 

















“WONDER” COLD PIPE, TUBING 
AND BAR BENDERS 







Standard of the World 
14 Sizes of Machines 
l-inch pipe - 5 cts 

- «+ Mets 
f 
8-inch pipe $1.00 


Hand and Motor 
Operated 
What it costs to bend pipe 
our way, per bend 
2-inch pipe 
4-in 25 cts 
aX 6. : - 6Octs 
~ American Pipe Bending Machine Co. 
32 Pearl Street, Boston, Mass. 





oN 


Send for Catalogue 











Install a 


South Bend Lathe 


Under the Co-Operative 


Easy Payment Plan 


The Co-Operative Easy Payment Plan allows you 
to install a South Bend Lathe in your shop by mak- 
ing one payment with the order; the balance to be 
paid month by month, the amount depending upon 
the size of the lathe. 

There is no advance in price in buying a lathe 
under this plan. You can put in your lathe—the 
lathe helps you to pay its own pay; it increases 
your business, and it advertises your shop. | 

Ask your dealer about it, or write us mentioning 
the size lathe that you think is best for your work 
and we will send you an itemized quotation and the 
terms of the Co-Operative Easy Payment Plan. 


Over 31,000 Satisfied Users 





9° « 244" Standard Change Gear Bench Lathe $197.00 


South Bend Lathe Works 


Established 1906 
419 E, Madison St. South Bend, Ind. 














| bustion of pulverized fuel furnaces. 


| “Denver,” “Tacoma,” 
veston.” 


j ened as to erack or fracture entirely. 
| the “Leviathan” was placed in dry dock at 





this point of view, a description of the 
process should be of interest to the power 
plant engineer. The process, developed out 
of what had been previously considered 
merely an interesting phenomenon, is essen- 
tially as follows: A gas,- or air stream, 
earrying solids or liquids in suspension, is 
subjected to the influence of a strong electro- 
statie field produced by a high unidirectional 
potential for the purpose of charging the 
dust particles and throwing them out of the 
zas stream. The gas is passed through the 
space between suitable electrodes and this 
space is made part of a high potential circuit 
by placing it in series with the high poten- 
tial winding of a transformer. Some means 
must, of course, be employed to rectify the 
high potential alternating current delivered 
by the transformer. This may be accom- 
plished by a revolving switch, Kenotron rec- 
tifiers, or the direct current may be supplied 
directly by generators or batteries.—Power 
Plant Eng., 28:14, 4 pp., ill. 

The “Pyrelectric” Process is a method 
of cooperation of electric ares with and in| 
blast flames of gas, sprayed liquid or pow-| 
dered’ solid fuel. One terminal of each are 
is an electrode normally incorporated within 
a fuel nozzle; and the combined electrode- 
nozzle is called a “pyrelectrode.” The main 
purpose of “Pyrelectric’’ heating is the joint 
use of combustion energy and electricity in 
various usual types of furnaces in such nei 
ner that fuel, the cheaper agent, supplies the 
greater part—80 to 90 per cent—of the total | 
heat, and electric-are energy supplies the re- 
maining smaller portion for raising the tem- 
perature above the attainable by combustion 
alone. The process has now been fully de- 
veloped in principle and applied in typieal 
operations of melting and smelting.—Chem. 
and Met. Eng., 31:1, 3 pp., ill. 


Sand-Blast Sand.—Considerable differ- 
ence of opinion exists as to the relative 
merits of sharp, angular grains and rounded | 
grains. Advocates of sharp grains claim 
faster cutting and those of the rounded grain | 
claim smoother work and longer life of the! 
sand. That is, it can be used over more 
often and makes less dust. Many consumers 
have used only one kind and are therefore 
not basing their opinions on fact. One econ- 
sumer reported that he used a certain sand 
beeause it had sharp cutting angles, and pre- 
ferred it to-the round. An examination of 
the sand showed it to be a decidedly rounded 
grain material. All quartz grains have about 
the same hardness, but there is considerable 
difference in the “toughness” or ability to 
resist crushing and shattering. In nearly all 
eases the sand is used over and over until the 
grains are broken too fine to accomplish the 
desired result. The fan exhausting the air, 





| sand and cuttings from the sand blast room 
| discharges 


to a collector of some form in 
which the dust is separated from the coarser 
material. If a coarse size is used originally, 
the finer sizes resulting from breaking of the 
grains may be separated by screening and 
for suitable purposes. In many in- 
stances the dust is considered worthless and 
is thrown away.—Cement, Mill and Quarry, 
25:1, 2 pp. 

A New and Important Use for Rubber} 
has been developed by the United States 
Navy in the successful adoption of rubber 
sleeves for the protection of steel shafting 
from corrosion. Some form of protection of | 


used 


the exposed portions of shafting from galvanic | 
| corrosion is of utmost importance in vessels 


with under-water body sheathed with copper. | 


This is made evident, for example, by the | 
fact that since October, 1922, the Boston! 
Navy Yard has had to replace seven propeller | 
shafts and two stern tube shafts on the 
“Cleveland” and “Gal- 
Heretofore the best known method 
of protection proved utterly. inadequate. It; 
took the form of composition sleeves shrunk 


lon to the shaft in sections of such length as 
|eould be conveniently handled. 


The joints 
between the of the sleeve were 
sealed by pumping the annular ring between 
the overlap of adjoining sections full of red 
and white lead and boiled linseed oil. With 
the working of the shaft alternately ahead 
and astern, however, the joint loosened up, 
the lead hardened and crumbled, salt water 
gained admission to the shaft and active cor- 
rosion commenced immediately. In a very 
short time the shaft was so pitted and weak- 
When 


sections 


South Boston for repairs not long ago one, 
of her propeller shafts was replaced by a} 
spare, on account of a crack in one of her! 
composition sleeves. It was noticed on this 
shaft that a space of approximately 18 inches 


From | 
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The Publication of 


The New International Encyclopaedia 
Supplement 
Makes Available for You 


The Latest and Most Complete 
Reference Work in Existence 














THE 
NEW INTERNATIONAL 
ENCYCLOPAEDIA 


Complete with New Supplement 


During the past ten years human life has been affected 
by more radical changes than in any other decade in 
history. For every man who knows the value of accu- 
rate up-to-date information there has been a definite 
need for a reliable source of all the new knowledge 
resulting from the significant events of this period. 
| Now that need has been filled. America’s greatest ref- 
erence work has been brought right up to 1924 by the 
preparation of a splendid supplement. The editorial 
staff of The New International Encyclopaedia, aided 
by officials of the United States Government, Business 
| and University authorities, and a large corps of other 
specialists, has assembled this vast amount of vital 
information in a supplement that covers every subject 
within the scope of human thought and activity. The 
New International is the only thoroughly up-to-date 
encyclopaedia in existence, and an essential to every 
ofice or home where reliable facts are needed. 


Write for Details of Special Offer 


It is vital service that the New International editors 
and contributors have rendered in bringing this great 
reference work right up to 1924, for they have supplied 
the one complete and reliable source of all the world’s 
knowledge. And to put this new wealth of knowledge 
most easily at your service the publishers are presenting 
to new subscribers a most attractive special offer. Let 
us send you full information about it, without cost or 
obligation. Just send the coupon—now. 




















Yours Free on | Request 
“The Man Who Knows”’ 


This interesting and profusely illustrated 
little book contains a story that may have 
a definite bearing on your career. There 
is as well full information about the New 





Dopp, Mean & CoMPANY 
443 Fourth Ave., New York 


Send me without cost or obligation a 
copy of “The Man Who Knows,” and 
full information about The New Inter- 
national Encyclopaedia and your pres- 
= ent special Supplement offer. Ge. Am. 10-2 


International Encyclopaedia, how it has FONE 555.005 11 rateependsseeebecteses 
been developed, and what its value may I 
be to you. The booklet is free—just send ; 

' Pe rere pee 





the coupon. 
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Save $30 to $40 On | 
Every Car of Coal 


That’s what the Godfrey Conveyor is doing for 
industrial plants today. 
to on your annual tonnage and then add any loss 
you may have sustained through demurrage charges. 
The total will in many cases pay for an installation 
of this equipment during the first year of operation. 
The Godfrey representative in your territory will 
gladly give you the exact figures, based on your in- 
dividual requirements. 
ask for a copy of Bulletin A-23. 


GODFREY CONVEYOR COMPANY 





Besides the specific diseases traceable to 
impure water the general health of water 
consumers is based to a certain degree on the 
condition of their drinking water. In indus- 
trial p!ants, ill health means lost days and 
consequently lost dollars—to the employer 
as well as the employee. 


Also, in many states the employer can be 
held liable, under the Workman’s Compensa- 
tion Act, for injuries caused to an employee 
by impure drinking water in his plant. 


of its and automatic 
action, and the consequent doing away with 
the operator, and its 
ceptional ly depreciation and operation 


Because positive 


presence of an ex 


low 





The RK. U. V. Co., Inc. 
383 Madison Ave. 
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The Sound Industrial Policy of Pure Water 
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Figure what this amounts | 


Write us about it today and 


Elkhart, Indiana 





The R-U-V ultra violet ray 
wer type M-2. 


rning 
. 5 


steril- 


The principles gov- 


its operation are covered in 


ur Booklet F-70. 


Send for a copy. 


charges, the R-U-V, ultra violet ray, Steril- 
izer is especially well suited for industrial 
and similar installations. The presence of 
an R-U-V Sterilizer is complete assurance 
that each drop of water delivered to the con- 
sumer is absolutely pure and wholesome, 
and that all disease-producing bacteria have 
been eliminatea. 





| 


Many industrial plants, hotels, department | 
stores, ofice buildings and the larger private 
homes are using R-U-V with success. 





An interesting booklet cor ering swimming poo and 
drinking water sterilization, recently; pu blished by our | 
engineering departments, may be had upon request, 


Simply write for Booklet F-z0. 





James B. Clow & Sons 
534-546 S. Franklin St. 





New York, N. Y. 


Ultra Violet Ray Water Sterilization 


Goprrey Conveyor Co. 
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between two adjacent composition sleeves 
filled with a rubber This had 
evidently been in place since the vessel was 
built, or at least seven years, and was in per- 
feet condition except for a cut made by the 
hoisting slings. It was firmly adherent to 


was sleeve, 


the steel beneath, which was in perfect con- | 


dition, with no trace of corrosion. The ma- 
terial used consisted of uncured sheet rubber, 
ealendered one-eighth inch thick (United 
States Rubber Co. compound G-520), and 
was furnished in rolls about a yard wide, 
rolled up with cotton sheeting between the 
layers. The cement was made by dissolving 
the above rubber sheet in benzol. Naval and 
rubber believe that the of 


experts success 


these experiments indicates great future pos- | 


sibilities for similar uses of rubber not only 
in marine work but in certain branches of 
industry, and great savings in time, ma- 
terials and expenses will be effected.— Ind. 
Rubber World, 70:4, 2 pp., ill. 

A New Experimental Iron Blast Fur- 
nace, which embodies all the best features 
determined by observation of the perform 
ance of other furnaces constructed by In 
terior Department specialists, has been com 
pleted and blown in at the Minneapolis 
experiment station of the Bureau of Mines. 
The new experimental furnace is larger than 
the one constructed by the Bureau of Mines 
at Minneapolis last year, which the 
first suecessful experimental blast furnace 
in the history of metallurgy. It is expeeted 
that metallurgical studies made possible by 


was 


the construction of the new blast furnace 
will reveal valuable information relative to 
the production of spiegeliron from manganif 
erous iron ores, which cannot be smelted 
under present practice. Since the United 


States has tremendous reserves of these man 
i the problem of their 


Iron 
smelting is one of great impor 


ganiferous ores, 


tance to the iron industry. 

With the Increasing Use of Magnesium 
for motor pistons and other parts, it is well 
to understand to just what extent the metal 
is a fire hazard in the shop. The of 
the metal as a flash powder in photographs 
and for pyrotechnics, naturally leads one to 
believe that it In fact, how 
ever, magnesium must be heated to approxi 


use 


is dangerous, 


mately 1000 degrees Fahrenheit before it 
will burn, and then the whole mass must be 


raised to this temperature. This fact, it will 
be seen, confines the danger to small masses 
of magnesium such as fine chips or shavings. 
A piece of fine magnesium wire or ribbon is 


easily ignited. In a similar way a steel 
wire 0.001 inch in diameter wili burn if 
heated with a match, but more slowly 


Buckets of sand should always be kept avail 
able in place of the usual fire extinguishers, 
as water or chemicals accelerate the combus 
tion of magnesium. After a fire starts in 
magnesium it must be smothered by cutting 
off the supply of air. As the spread of the 
fire is slow at first, there is ample time to 
empty a bucket of sand on the burning mag- 
nesium and smother the flame.—Am. Mach. 


Mechanical Engineering 
Perfecting the Locomotive seems to be 
the most recent trend in the railway world. 
All sorts of higher efficiency improvements 
such as boosters, condensers and superheaters 


are being used. Now the Committee on 
Front-ends, of the International Railway 
Fuel Association, has been working on de 


viees for creating mechanical draft in loco 
motives. 
widespread appreciation of the facet that loco 


motive draft, as ordinarily produced by ex- | 


hausting the steam through a nozzle, is ob- 
tained at an excessive expenditure of power, 
and that a more efficient means of producing 
draft offers one of the best avenues for in- 
creasing economy in locomotive performance. 
Various attempts to devise such means have 
been made during the last ten years both in 
this country and abroad. In all these plans 
the draft is produced by means of a small 
fan or blower which is driven by a steam 
turbine. In instances the turbine is 
supplied with live steam and in others with 
the exhaust steam from the locomotive eyl- 
inders.—Railway Age, 74:23, 6 pp., ill. 

A New Development.—Many of the 
European Diesel engine builders have become 
convineed that the future of the motorship 
lies with the employment of double-acting 
machinery, and a great deal of energy is be- 
ing expended upon the production of suitable 
types. The first North British double-acting 


some 
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& Wain four-cycle engine will be comp!) ed, 
and Harland & Wolff, at Belfast, are })j\q 


ing sets of still larger power. In Germ ny 
the Maschinenfabrik Augsburg  Niiri berg 
have run trials on a_ single-cylinder 100 
brake horsepower double-acting, two-« yok 


machine, while the Fiat Company, at 1] 

|} will shortly produce an engine of 

| power, also operating on the two-eyek ' 
ciple-—Marine Eng. 

Three-Cylinder Simple Locomoti 
| The demand for greater tractive powe, 
| out increasing axle loads led the Am 
| Locomotive Co. to design and build il 
eylinder locomotive which has been in 
| for nearly two years. The third ¢) 
jdrives the second pair of driving whe 
|}means of a eranked axle and _ trai) 
started more easily as well as being })-::))o9 
more economically due to the shorter . iff 
being possible. The dynamic effect 
track is also less than with the two-c 
locomotive. The cranked axle is of tl 
up type, earbon-vanadium steel bein, | 
(Crease lubrication is applied to the | 
pin through the center of the axle by 
plugs at the outer ends.—Am. Mach 


Metallurgy 


When the S. S. “Leviathan” was dry- 
docked at Boston it was found that t] rig 
inal German plates had resisted the co 
of sea water much better than a number of 
plates of English manufacture whir ; 
been installed at Liverpool in 1919. A. cars 
ful investigation of two samples of German 
plate from the hull of the “Leviathan” does 
not give clear evidence as to why this ste 


resisted corrosion in sea water so well. Pos 


sible however, 


reasons, are the preset 
a comparatively high percentage of « 
and a marked banded strueture wl y 
after moderate corrosion low earbon ers 


would be exposed to the sea water. 
noticeable that this steel is rather oper 
structure and physiea 

It is not a “clean” steel, tl 
of the steelmaker, but contains 
numerous non-metallic inclusions. The Eng 
lish steel, which suffered badly from 
sion, appears to be ordinary acid open he 
with no marked characteristies to distingu 
it from ordinary plate except that copper is 
present in moderate amount.—Jron Trad 
Rev., 75:4, 2 pp., ill. 

A New Device which, through the 
application of microchemical 
analysis, should solve many of the probler 
of mineral identifieation 
study of low-grade potential ores is deseri! 
in Serial 2613, just by the Depart 
ment of the Interior through the Buren 
Mines. The device was developed by FE: 

Ek. Fairbanks, junior metallurgist at 

Rare and Precious Metals Experiment Sta 
tion of the Bureau of Mines, who is engage 
in cooperative work with the University 

Nevada. Microscopie methods have prover 
to be valuable in the study of low 
grade ores, states Mr. Fairbanks in this re 
port. While the chemical assay usually dis 
closes the total content of valuable metals 
in such an ore, a thorough knowledge of the 
nature of the ore should form the basis from 


coarse in has good 


properties, 


language 


qualitat 
encountered in tl 


issued 


assets 


which to prepare an efficient means of re 
covery. In the treatment of low-grade ores 
inefficient recovery, as indicated by the 


amount of valuable mineral permitted to go 


to waste in the tailings, is too frequently 
the rule rather than the exception. As 
methods of recovery become more efficient, 
|many low-grade mineral deposits suddenly 
assume commercial significance. In mueh 
|of this material the minerals are so finely 


disseminated and intermixed that identifi 
cation even by microscopie methods is a diffi 


cult matter. In low-grade ores especially 
the limitations of ordinary microscopit 
methods are liable to become very great 


The microchemical tests obtained by applying 
a standard set of reagents to a polished see 
tion and noting whether or not a tarnishing 
action develops, have considerable value, but 


lare far from being infallible. It is well 
known that electrolytic effects are apt to 


affect seriously the diagnostic value of the 
tests, and this effect is encountered much 
more frequently in dealing with finely is 
seminated minerals. Resort to microchem 
ieal qualitative analysis, therefore, becomes 
indispensable. 

| Zirconium will some day play an im- 
portant réle in modern industry. The metal. 
onee its commercial production is firmly es 
tablished, promises revolutionary develop- 
ments in the field of alloys—both ferrous 
and non-ferrous. The oxide, with a melting 

(Continued on page 278) 


Chicago, Ill. two-cycle motor is now being installed in a| 
ship, and three more are under construction. | 
Within the next few months the first 6750 
brake horsepower double-acting Burmeister 
AND THe R. U. V. Co., INc. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 
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F a friend tells you he wears lead, 

don’t think he is crazy. Every time 

he puts on his raincoat and rubber 
overshoes he dons some lead. When rain 
beats upon his shoulders and puddles of 
water lie in wait for his feet, lead helps 
to keep him dry. 


You may not be justified in remarking 
that people have “lead in their feet.” 
But you can say that they have “lead 
on their feet.”” More than 10,000,000 
pairs of rubber boots, 68,000,000 pairs of 
rubber shoes and overshoes, and more 
than 20,000,000 pairs of canvas shoes 
with rubber soles are being made an- 
nually. In making rubber footwear and 
clothing, the manufacturer uses from 


5% to 15% of lead in some form. 


The first raincoat a failure 


In the first waterproof clothing, made 
about 1790, crude gum rubber alone was 
combined with the fabric. But under the 
summer heat the rubber melted and fell 
apart. In cold weather it hardened and 
became as stiff as a board. 


Curing the crude rubber 


Attempts to make this soft, sticky gum 
stay firm and strong—to give it tough- 
ness, elasticity and _ resiliency—finally 
succeeded in 1839, because of the per- 
sistency of Charles Goodyear. Now you 
can wear waterproof clothing even on the 
hottest and the coldest days. The curing 
process is known as vulcanization. The 
raw rubber is heated and combined with 
sulphur. At the same time other materials 
are added to improve further the quality 
of the rubber. Among them are litharge, 
basic lead sulphate, and white-lead, all 
three obtained from the metal, lead. 
Lead is used in rubber to obtain a 
uniform cure and great toughness. Today 
more than 19,000,000 pounds of lead are 
used annually by the rubber industry, 
and yet this tremendous quantity is only 


on 
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a small percentage of the billion pounds 
of lead used in various industries ina year. 


From water buckets to fire hose 


Lead in rubber fire hose helps to protect 
your life and property from fire. The old 
bucket brigade and the fireman in his 
red flannel shirt are no more. The modern 





This man is calling upon the lead in his overshoes 
and coat to help protect him from the rain 


fire-fighter wears lead in his rubber coat 
and boots and hard rubber helmet. 

After a ride in an automobile, in whose 
pneumatic tires there is lead, you enter 
your home to find there, too, rubber 
articles containing lead. You walk on it 
in your rubber bath mat, wear it in a 
rubber apron, and use it in rubber jar 
rings, and hot water bottles. Lead is in 
hard and soft rubber electric insulation, 
hard rubber combs and pipe stems. 

Throughout the country iead in rub- 
ber belting is helping te speed up in- 
dustry. It is i: ts which carry 
millions of ton 1, grain, sugar 
and other art? ugh mines, mills 
and warehouses 


Lee? s ost general use 


O matter to what extent lead is used 
by the rubber industry, its most 
nearly universal use is as paint. On every 
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hand you see houses covered with white- 
lead and metal structures protected from 
rust with red-lead. 

Ask a professional painter what gives 


the greatest protec- —_———_- 
tion to surfaces Sih save all Ags nt 


such as wood. He 
will tell you pure white-lead mixed with 
pure linseed oil. He has probably been 
using it for years for exterior painting. 
Property owners are today cutting 
down repair costs and protecting their 
investments by more careful adherence 
to the watchword, “Save the surface 
and you save all.” How do they do it? 
By covering the surface thoroughly with 
white-lead paint. 

Producers of lead products 
Dutch Boy whitetead is the name of the 
pure white-lead made and sold by 
National Lead Company. On every keg 
of Dutch Boy white-lead is reproduced the 
picture of the Dutch Boy Painter shown 
below. This trade-mark guarantees a 
product of the highest quality. 


r 


Dutch Boy products also include red- 
lead, linseed oil, flatting oil,’ babbitt 
metals, and solder. 

National Lead Company also makes 
lead products for practically every pur- 
pose to which lead can be put in art, in- 
dustry and daily life. If you want in- 
formation regarding any particulur use 
of lead, write to us. 


If you wish to read further about this 
wonder metal, we can tell you of a num- 
ber of interesting books on the subject. 
The latest and probably 
most complete story of lead 
and its many uses is “Lead, 
the Precious Metal,”’ pub- 
lished by the Century Co., 
New York. Price $3.00. If 
you are unable to get it at 
your bookstore, write the 
publishers or order thru us. 





NATIONAL LEAD COMPANY 


New York, 111 Broadway: Boston, 131 State St.; Buffalo, 116 Oak St.; 
Chicago, 900 West 18th St.; Cincinnati, 659 Freeman Ave.; Cleveland, 
820 West Superior Ave.; St. Louis, 722 Chestnut St.; San Francisco, 
485 California St.: Pittsburgh, National Lead & Oil Co. of Pa., 316 Fourth 
Ave.; Philadelphia, John T. Lewis & Bros, Co., 487 Chestnut St. 
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Day and Night 
in Dayton 


Day and night automobiles are being 
driven until they are worn out by the 
General Motors Research Laborato- 
ries, at Dayton, Ohio. 


Throughout the long steady grind, 
materials and designs are analyzed; 
performance, wear and repairs are 
tabulated. ‘Thus are discovered facts 
which point the way to the further 
improvement of General Motors cars 
and accessory products. 


The Research Laboratories, the larg- 
est of their kind, are made possible 
by the fact that General Motors is a 
family of many companies—all of 
which are served by the parent 
organization. 


GENERAL MOTORS 


Buick + Capmiac + CHEVROLET * OAKLAND 


OupsmosiLE ~* GMC Trucks 


ars, trucks and Delco-Light products may be purchased on the GMAC 


Insurance Service furnished by General Exchange Corporation. 


General Moters « 
Payment Plan. 


Scientific American Digest 
(Continued from page 276) 
2900 a coefficient of | 


point of degrees C., 


|expansion of 0.00000084, low conductivity | 


and exceptional resistance to chemical ac- | 
tion, closely approaches the ideal refractory. | 
The enamel industry is finding zirconia a} 


| likely substitute for the increasingly expen- 


sive tin oxide These and many potential 
applications ably set forth in this article are 


|}econvineing evidence that zirconium and its 


}ecompounds stand on the threshold of a 





| 


re- 
markable industrial development.—Chem. 
and Met. Eng. 

Blanched Copper is an alloy of copper | 
and arsenic, containing 91 per cent of copper 
and 9 per cent of arsenic. It is used for 
elock dials and for the seales attached to | 
thermometers and barometers. The alloy is 
made by heating copper strips or chips with 
white arsenic in an earthenware crucible. 
The copper and arsenic are laid in alternate | 
layers in the crucible, and the top is covered | 
with common salt.—WVachinery. | 

Age Hardening of Aluminum Alloys.—| 
One of the most valuable discoveries in con- | 
nection with the improvement of the mechan- 
ical properties of light aluminum alloys has 
been that of the mechanism of age-hardening. 
The property of age-hardening, discovered by 
Wilm as an effect of the introduction of 
magnesium, causes the alloys, after quench 
ing from a suitable temperature, to undergo 
a gradual hardening in the course of several 
days. The mechanism of this curious prop- 
erty was never understood or explained by 


| its discoverer, but has been fully cleared up 
| as the result of researches carried out at the 
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jin alloys of 


National Physical Laboratory, on the consti- 
tution of aluminum alloys containing mag- 
and silicon. It has been found that 
this kind a solid solution is 
formed at a high temperature, which, on 
rapid cooling or quenching, becomes super- 
saturated. Slowly, at ordinary temperatures, 
and more rapidly if the temperature is 
slightly raised, this supersaturated solution 
deposit is the dissolved substance in a state 
of extremely fine division, and this deposi 
tion is the cause of hardening. The under- 
standing of these facts has made it possible 
to apply the process to many alloys, includ 
ing cast materials, both those containing 
magnesium and silicon, and certain alloys of 
aluminum with copper alone.—Vetal Ind. 
Nickel has usually been thought of as 
a semi-noble metal, because of its resistance 
to chemical corrosion as well as its much 
higher than other structural metals. 
Notwithstanding this attitude, several chem- 
ical engineers chemical manufacturers 
have promising possibilities of this 
metal and have begun to use it in equipment. 
Considerable difficulty was encountered at 
first in obtaining a satisfactory malleable 
variety of this metal, due probably to the 
fact that nickel retains its strength at much 
higher temperatures than iron or steel and | 
hence is more difficult to work. Malleable 
nickel sheets and plate are now obtainable. 
These are fabricated into riveted equipment 
in practically the same manner as riveted | 
is built.—Chem. and Met. 


nesium 


cost 


and 


seen 


steel equipment 
Ena. 

Ball Bearings of Stainless Steel.—With 
a view to making ball bearings rust-resisting, 
stainless steel tried as a material for 
balls and races in some long-time running 
tests conducted in the Swedish S. K. F. fae- 
tory by A. Hultgren. The bearings were of 
the self-alining type and were run in a bear- 
ing testing machine at 1000 r.p.m. and at 
varying loads, to determine their carrying 
capacity ; in most tests water was admitted | 
to the bearings to reproduce regular posed 
conditions. The results showed their carry- | 
ing capacity to be only about 10 to 20 per| 
eent of that of ordinary ball bearings. In | 
fact, the stainless steels were only slightly | 
superior to bronze and far inferior to ordi- | 
nary hardened chromium carbon steel ball | 
bearings. Properly designed roller bearings | 
of stainless steel may have sufficient carry- | 
ing capacity to justify their use in 
where non-rusting material is necessary and 
the load is not too heavy.—Eng. News-Rec. 

Metallography.—The leading engineer- 
ing colleges of today are coming to recognize 
metallography as possibly the most impor: | 
tant of the aspects commonly assembled un- | 
der metallurgy. 


was 





cases | 





The old-time conception of | 
metallurgy as smelting is gone forever; now | 
we study general metallurgy, electrometal- 
lurgy, metallurgical problems, the thermo- 
chemistry of metallurgy, and the metallurgy 
of the several metals. All of these aspects | 
of metallurgy, along with metallography, find 





' place in educating a metallurgical engineer, | ray. 
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but for the engineer in general, no matter 
what his branch, metallography is probs})y 
most important of all. Metallography teac},os 
the structure and properties of the met:/\ie 
materials of construction. During the y. 4, 
1886 Dr. Sorby of Sheffield, England, 
peated a 20-year-old observation on a mi 
scopic appearance in steel, which he ea|io) 
a “pearly compound.” His microscop: 
closed minute plates a fifty-thousandth o 


inch thick in some carbon steel; the ick 
a minute mechanical aggregate comp 


even ordinary metal was born; the idea 
published. Osmond, in France, joined j 
a pioneer. Hleyn, in Germany, did the s 
Books were published, journals founded, 
oratories came into being. Metallogr 
pushed rapidly to the front as one of 


most nseful control sciences and a s 
reliable for metal diagnosis and pron 





for fccure development. 
Heat Treating. 


Forging-Stam 


Mining 
Now That the Coal Industry is 
aware of the reasons for roek-dusting 
mines in various sections of the eountr) 


adopting the practice, the questions 


What is the best material and how e it 
be obtained most economically? Pure pu! 
verized limestone—the material menti: 


first in the preferred list of the U. S. Bu 


of Mines tentative specifications—possesses 


marked advantages for roeck-dusting in « 
mines. The color of limestone dust w 


varies from a pure white to a light gray, j 
more desirable than the brown or dark gray 
of most shales. Beeause of its cont) 

with the coal, it is easy to determine when 
another coat should be applied. Experi: 
men in European mines where rock dusting 
has been carried on for a number of years, 
can estimate within 5 per cent of the pro 
portionate amount of limestone and coal 
dust on any place in the mine, simply by th: 
appearance. The whiteness of  limeston 
better illumination and under 
ground—a decided advantage. Should an ex 
plosion of methane oceur in a_ place 
limestone dust has been applied the carb 


produces 


whet 


dioxide released from the particles within 
the high temperature zone will assist it 
quenching the flame before it ignites the 


coal dust.—Eerplosires Eng., 2:7, 2 


The Flame Safety 
rapidly replaced by 


pp., ill. 
Lamp is_ being 
the electric lamp as a 


| device for illuminating the miner’s working 


place, State Department of the Interior in 
vestigators in Bulletin 227, just 
the Bureau of Mines. In the United States 
the electric lamp has been widely 
adopted, it being estimated that there 

at present about 200,000 of this type of 
lamp in use. In 1911 approximately 45,000 


issued by 


cap 


ure 


flame lamps and no electric lamps were be 
|}ing used in the Pennsylvania bituminous 
mines, which were then producing 35. per 
eent of all the soft coal mined in_ this 


country; by 1918 the flame lamps had de- 
creased to 17,000, whereas electric lamps 
totaled nearly 48,000. In Great Britain dur 
ing the same years the total of 723,934 flame 
iamps decreased to 590,185 and the electric 
lamps gained rapidly from 4298 to 156,521. 
No later reliable figures are at hand. 

Speaking of Queer Mine Names, writes 
a correspondent of Coal Age, I recall those 
of two little mines that were operated a 
few years ago when I was district mine in 
spector, which I believe will compete favor- 
ably with the “Struggling Monkey” mine. 
mentioned in Coal Age; or the ‘““Toadvine,” 
or “Who'd ‘a’ Thought,” and are entitled 
to a place in the front ranks of the list of 
queer mine names. The first is a little mine 
operated by the Dayton Coal and Iron Com- 
pany on its branch line two miles north of 
Dayton. It was called the “Tickle Gizzard” 
mine. Another little mine, loeated in Scott 
County and operated by the Paint Rock Coal 
Company, went under the name of the “Pos- 
sum Jaw” mine. 


The Ultra Violet Ray is used in the 
concentrating mill of a Franklin Furnace 
zine mine in an interesting manner. The 
ore contains: willemite, a silicate of zinc 


| nearly white in color, and calcite, intimately 


intermixed. In the ground ore it is difficult 
to tell the two apart and on the tables im 
possible to tell whether the separation is 
going well or ill. Constant assay was the 
old-time check—of course an unsatisfactory 
one, since, when separation is going badly 
in a mill, the time to remedy it is now. The 
fluorescence of willemite was ultimately 
utilized. By virtue of this property, willem- 
ite glows with a weird and beautiful green- 
ish hue when exposed to light containing 
considerable proportion of the ultra violet 
Such a light is obtained from an ordi- 


PSA pchcoent eee RAD 


ee een te 





OcTOB! 


RI 
you 


faxes 
ather 
Why 1 
vig sli 
ideral 
o pay 
t ively. 
han 

yensiv 
ace. 

from 

spend 
to thi: 


The 
GU 
at | 
or 





The C 
of an 
design 
| ural ¢ 
necess 
that u 
illustr 
a slov 
steadi« 
you w 
coal-bi 
| details 
with 1 
| 


CFS 


| Distril 
busine 
Write, 


perien 


$3,000 to 
many 4 
foot corre 
ings sver 
to; easy 
no furthe 
agency or 


‘ 











Exper 


Fl 


Sp 
HENRY ZUI 





JOHN 


Brush 
Years 





924 § OCTOBER, 1924 SCIENTIFIC AMERICAN 279 





nary electric are, iron bolts being used for | 


ably r electrodes instead of carbons. A number of 
ches such ares are installed at convenient points | 
tullie in the mill, so that at intervals the millman, | 
veur your ——- scoopful of concentrate from a 
. y, Ss stages of the operation, can turn on 
4 own the are light, and recognize at a glance the | 
allied exact proportion of ore to waste, in feed, 








faxes are too high, and legislators are middling, or tailing. From a_ situation 
— os gh finding wae. reduce taxes. where two minerals to be separated can 
Why wait for governmental action? Cuta ar , " Satin aniocha » tetineti " 
da ne Seas cae ‘oan We eens ane | hardly be distinguished, the distinction be- 
iderably less for coal and apply the saving | comes, by this device, surprisingly easy.— 
o paying your taxes. It can be done effec- | ng. and Min. Jour.-Press. 
| ively. Yes—and you can get more heat | i . 
han you need. Simply attach the inex- The “Sourdough’ was the gaunt, lone- 
|} pensive CROWN Fuel Saver to your fur- some, flea-bitten, old-style prospector, mostly 
| 1ace. This remarkable device will save you of a senerati oe ay ley 2 . | it 
; from 20 to 50% of what you ordinarily pe tehici neration ea oday, prospecting has 
F spend for coal. There’s no political bunk fallen quite largely into the hands of trained 
} to this tax reduction for— geologists working in groups under salaries 
t 
. 
¥ 


months Hng. and Min. Jour.-Press has | 


GUARANTEED to make printed communications from these “old- 


07 : timers,” many of whom might not know 
at least a 20% coal-saving much about crystallography but could give 
or your money back. the young college-trained prospecting geolo- 
gist “ecards and spades” on many practical 
points. One such writes, “Recently I read 


; Ma rmon pect an article in your journal, and I thought 
| 
| 
| 


| 
| The CROWN Fuel Saver is for large interests. During the past few 











PL arene ar nnETeRR amon oNsainte 


4, state that someone was very stingy with informa- 
tion concerning prospecting. This old miner 
knows that some day his two-cycle vehicle 
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wi OXYGEN 44 known as the human body will blow up. He 

SMOKE will certainly leave every earthly possession | 

UNBURNED GASES behind, even the trails he has blazed. And 

; bis iy \y y lieve i is 7 - Py ; . | 

See UL oy I believe it is } ink robbery to put in cold | 

; storage any information that will help our | 

— fellow man and prospector. By close ob- | 

, ' servation I find that ants will decorate } 

: | their homes with all kinds of bright objects | 

a The CROWN Fuel Saver fits the feed door || that are within a radius of 10 feet, more or | 
ced J of any heating plant. This scientifically- less, of their shaft, such as quartz and fine | Ansitlitti = 

til : designed device provides, by means of nat- : f } 


| ural draft, the supply of pre-heated air, gold. On the desert in the dry placer fields 


| necessary to burn the “smoke” and gases where there are indications of placers, such 


pro HI | that usuatty escape thru the chimney. “(See || 4s hematite, nuggets, ete., the Yaqui and i he Guarante of 
: . f "hent, the Mexican miner always pan the ant hills 


a slower fire, less ashes, more and 




















au steadier heat on the minimum of coal. If that are located in the supposed pay dirt 
tone you want real comfort this winter; smaller country. Well, cote on, old timer, loosen 
det coal-bills and less furnace worries, write for ; : P : ee > : oo 
| details and special low price of CROWN, up! Don’t be a land terrapin. Remember etter au a e 
ke | with money-back guarantee. you leave everything behind, when Mr. 
mi c F 5 CO 610 N 10th St. Ri h d Ind Gabriel blows his horn.” 
e Be Ue ” je » Kichmon Kingman, Ariz. Ek. B. Foster. . . ” 
th fren ae wal pe mr sige ag aoe . : Ownership of a GMC truck is a guarantee of 
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Now a consulting service that 
can save you money on gas 
application and production 


F you are a user or a pro- 

ducer of gas-—city gas, nat- 
ural gas or producer gas—-you 
will be interested in the facts 
presented here. 


A consulting service is now 
provided by an engineering 
organization, having a com- 
prehensive experience in all 
phases of gas production and 
utilization. It is a service em- 
bodying ali elements neces- 
sary to make it of greatest 
possibie value to clients tak- 
ing advantage of it. 


It is not a free service and, 
therefore, not dependent upon 
the sale of equipment. Rec 
ommendations are unpreju- 
diced, based upon the com- 
bined experience of a group 
of engineers who have been 
working together for nearly 
twenty years in exhaustive 
research and in the solution 
of problems pertaining to the 
production and utilization of 
fuel gases. 


This service is not put for- 
ward in an attempt to exact 
another fee from already over- 
burdened industry, but is of- 
fered as the resuit of repeated 
demands upon our engineers 
for assistance and advice in 
solving problems of produc- 
tion, utilization, distribution 
and application of fuel in the 
most economical way. 


Every case presents its own 
peculiar phases and in these 
investigations very valuable 
data and experience has been 
gained as to the fuels avail- 
able in every locality, the 
kinds of fuel best suited to 
each industry, the type of fur- 
nace, oven, burner or engine 
that will give most efficient 
service under conditions pre- 
vailing at any given plant. 
This information is now made 
available to all interested, 
whether or not in the market 
for equipment. 


These engineers have suc- 
cessfully solved such prob- 
lems as: 


(a) The application of gas to fur- 
naces and ovens of many kinds 
in many industries. 

(b) The design of the most efficient 
and modern fuel plants for the 
food baking industry. 

(c) The designing and building of 
special furnaces for special pur- 
poses. 

The designing and constructing 
of highly efficient metal recup- 
erators for furnaces and ovens, 
applying old established prin- 
ciples in a new way with remark- 
able results. 
The design of metal recuperators 
for coke ovens which have great- 
ly lessened the cost of construc- 
tion. 
The developing of the most effi- 
cient method of cleaning coke 
oven and producer gas. 
The developing of instruments 
for recording the heating value 
of gases. 
The designing and constructing 
of clean producer gas plants in 
which gas is made from bitumi- 
nous coal, anthracite, coke, chat- 
coal and lignite, distributed like 
city gas for use in metallurgical 
furnaces, ovens, kilns and en- 
gines. 
The converting of hot producer 
gas plants to clean cold producer 
gas plants, and extending the 
utility of producer gas to many 
refined heating operations where 
accurate control of processes is 
necessary. 
The creation of methods of util- 
izing cheap gas of low heating 
value as efficiently as gas of 
high heating value. 
The developing of apparatus for 
the efficient production of fuel 
gas from low grade lignite, wood 
refuse, sawdust, shavings, etc. 
The developing for the Delco- 
Light Company of a thoroughly 
practical and highly efficient gas 
producer of very small size for 
operating farm lighting units in 
those countries where liquid 
fuels are very expensive. 

Dur.ng the last three years work of this 


character has been done for such well- 

known concerns as the following : 

Aluminum Company of America. 

Indian Refining Company. 

Kellogg Company. 

International Harvester Company. 

Standard Sanitary Manufacturing Company 

Ford Motor Company. 

National Biscuit Company. 

Mutual Potteries Company. 

Shanghai Mint, Shanghai, China. 

Ganga Glass Company, Delhi, India. 

Vacuum Oil Company, Alexandria, Egypt. 
For complete details of the plan for serv- 

ing you, write to 


The Smith Gas Engineering Co. 


Dayton, Ohio 


The Smith Gas Engineering Co (Manufacturing Division) manu- 


factures the following equipment; 


Smith Gas Producers for bituminous coal, lignite, coke, charcoal, 


semi-anthracite and anthracite. 


Tar Extractors for coke oven and producer gas. 


Smith Recording Gas Calorimeters. 


Smith Gas Valves. Recuperators for furnaces andovens. Special gas 
furnaces. Bunkers, bins and storage tanks of every kind. Scrube 
bers, condensers, and coolers for by-product coke oven plants. 

Trench digging machines for public service pipe lines. 

Garbage disposal and rendering plants for municipalities, packing 


houses and the like. 
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| have forsaken the life give as the chief rea- 
|son their inability to get any cash on a 
deserving prospect once they locate it. The 
prospector is in many ways an unfortunate 
individual—a nomad of the wilds who works 
hard and lives primitively, without income. 
"Tis true, if he makes a lucky strike his re- 
muneration is large. Sut frequently his 
diet is a menu of wild meat, bacon and 
beans, with a batch of happy anticipation, 
and living in his dream-castles proves to be 
his only equity in the great world of pleas- 
| ure that revolves round him. Still there are 

some who love the game and would gladly 

return to.its fascinations if conditions were 
| the same as in “the brave days of old.” 
| Prospectors state that, no matter what kind 
| of a prospect they have and even if they 
are successful in having their property ex- 
amined, it requires years before they them- 
| selves receive any cash remuneration. 
| investor argues that he must have time not 
| only to examine the property but to prove 
| its worth before there is any reward made 
| to the discoverer. In the meantime this 
} 








does not buy bacon and beans. -While most 
prospectors admit they are not entitled to 
| large initial payments, still they insist that 
years spent in making a promising discovery 
entitles them to some initial consideration. 
Otherwise they claim, and are proving it by 
quitting their jobs, that life is too short for 
prospecting and that it is not worth the 
price. Hence a deadlock. The prospector 
has picked up his tools and made off—and 
mining has begun to show the 
result. 


A Special Method of Rock-dust Stem- 
| ming introduced into the coal mines of 
| the Ruhr district of Germany since the war 
| by which it is claimed that the percentage 
| of lump coal has been increased as much as 
| 50 per cent with a reduction in explosives’ 
consumption of from 20 to 40 per cent is 
described in Coal Age (25:22, 2 pp.). The 
| use of rock-dust stemming has been demon- 
strated by experiments to increase the con- 
venience and safety to such an extent that 
there seems to be no reason why this meth 
od, or some modification of it, should not be 
adopted generally. With rock dust as stem- 
ming, the maximum cushioned effect is ob- 
tained, and the tamping operation is even 
simpler than in present practice. The proce- 
dure, in brief, consists in placing one or 
more cartridges of finely-ground rock 
jin the hole after the reduced explosives 
charge has been loaded. It was found in 
the Ruhr mines that the explosion com- 
presses the rock dust and wedges it tightly 
in the mouth of the hole so that none of the 
gases can escape until they have done their 
work in bringing down the coal. If, by any 
chance, a blowout shot oceurs, the rock- 
dust stemming helps to quench the flame. 
It is, therefore, a safety precaution, whereas 
coal dust frequently used for stemming is a 
real danger, and clay, though not a menace, 
has no flame-quenching properties. 


Railways 

The Belgian Railways have now been 
entirely reconstructed after the war damage 
brought about by the Germans, and efforts 


abuses usually accompanying bureaucratic 
control. The chief complaint that users of 
the Belgian railroads make is that they are 
bound up with red-tape. Some grounds of 
this very general complaint may be sum- 
marized thus: The government discourages 
any competitive transportation service calcu 
lated to interfere with its monopoly. Public 
ealls for improvements in train services are 
unheeded by a central administration which 
is essentially bureaucratic and which there- 
fore fails to realize local transportation 
needs. Secure in their positions, and with 
an equally sure pension when they reach a 


have become the masters, instead of the 
servants, of the traveling public. The trav- 
eling public which pay fares cannot find ae- 
commodations in the trains, because the 
latter are often filled, on the 
free passes, by government officials, members 
of Parliament, traveling inspectors from 
various government departments, and others 
who, for various reasons, have obtained free 
travel facilities. A start in a reform tend- 
ing to render railway administration more 
democratic and less trammelled by politics 
and government accountancy has been made. 
—Railway Age, 76:1, 4 pp., ill. 


Standardization of glass for railway 


the confusion of signal colors that varied 
with each railroad. Formerly there 
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certain age, the government railway officials | 
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| developments abroad have transpired. 





signals was brought about as a result of | 
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chrome green, yellows from reddish yellow to 
a green-yellow not far removed from some of 
the yellow greens. In 1900 there were 39 
different shades of green in use. To correct 
this dangerous confusion, the glassmaking 
chemist called to his assistance the physicist 
and the physiological psychologist. <A ter 
years of collaboration there resulted for each 
color a universally adopted hue which af- 
fords maximum light transmission and maxi. 
mum distinctiveness. An American glass. 
maker discovered that selenium could be 
made to produce a clear red of almost any 
depth, with the great advantage for rai ay 
signals that it transmits practically al! the 
red ray and, excepting some yellow, noth 
ing else. Other red glasses transmit other 
parts of the spectrum in addition to red, 
Selenium is now used universally by Ameri- 
ean railways for signals, and tons of the 
comparatively rare element are thus con- 
sumed annually. With the standardization of 
the green and red in hues which would not be 
mistaken for yellow, it was possible to de- 
velop a yellow signal. The introduction of 
yellow eliminates white or clear as fixed 
signal. By re-designing the semaphore lens 
and employing the high* transmission colors, 
the intensity of the color signal has been 
greatly increased.—The Enginecring Founda 
tion, abstracted by Railway Review, 73 :16, 
pp. 576-77. 


Creosote and Petroleum Oil as a Wood 
Preservative may take the place of creo- 
sote and tar, for the preservation of railroad 
ties. The relatively high cost of creosote 
has caused a number of railways and private 
treating companies to endeavor to develop 





other materials of equal preservative value § 


at lesser cost. The possibility of securing 
the toxie value of creosote 
same time reducing the quantity used by 
mixing it with petroleum oil and the results 
which have been secured with a mixture of 
this character were diseussed in an extended 
report prepared by a committee of which R. 
S. Belcher, manager treating plants, Atchi 
Topeka & Santa Fe, was chairman. 
The addition of coal-tar to ereosote oil for 
the purpose of treating ties has been con- 
sidered good practice for time. Its 
adoption on a large scale in 1908 was mainly 
the result of: first, a shortage of creosote 
oil to meet the increased requirements of 
the railroads in treating their ties with this 
kind of preservative and, second, the rapidly 
increasing cost of creosote oil. Results ob 
tained from ties treated with a 
coal-tar solution have been gratifying. They 
compare favorably with those obtained from 
ties treated with pure distillate creosote oil. 
The quantity of tar now available for ad 
mixture with creosote is limited. The cost 
of tar is relatively high. A_ substitute is 
necessary. It must be available in large 
quantities. It must be cheap. It must fulfill 
practically the same office as does the tar in 
the treated tie. Viewed from this stand- 
point, petroleum residue of proper grade 
fulfills these requirements admirably.—2uil- 
way Age, 76:3, 2 pp. 


son, 


some 


creosote 


The Diesel-engined Locomotive.—The 
announcement that the Canadian National 
Rys. have sent three engineers to Europe 


are now being directed to improve the service | to study, among other things, the possibili- 
which, under the state, was subject to the| ties in adapting Diesel engines to motive 


power, is an additional evidence that the in 
novation is at least receiving a_ certain 
amount of attention. It will be a momen- 
tous undertaking to develop a locomotive of 
the Diesel type which will be capable of the 
tractive effort required in heavy railway ser- 
vice. But there is a means of arriving at 
the same eventual end, by a series of easier 


steps. Much has been done abroad in adapt- 
ing engines of the Diesel type to heavy 


automobile trucks. This type of engine, we 
believe, has not been applied to a commer- 
cial motor truck in this country; but certain 
steps have been taken to develop engine 
equipment which may be so applied. If some- 
thing is done in this direction it will not be 
a formidable undertaking to apply the same 
type of engine to rail motor cars. In fact 
it appears that it is as a power for rail 
motor cars that some of the most striking 
The 
Swedish railways have put into operation 
“ars with engines of 100 to 250 h.p. These 
Swedish cars will be among those which the 
Canadian National’s engineers will observe. 
The Diesel engine, therefore, would appear 
to offer distinct possibilities as a prime 
mover for rail motor ears. And if it can 
be made to give satisfactory performance in 
rail motor cars, it will be a series of easy 
mechanical steps to increase the weight and 
power of such equipment. With the Diesel 


were | engine there is no limitation as to power, 
greens ranging from blue-green to yellow-' which will prevent the building of units as 


while at the } 
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jurge as may be wanted. The most’ promis- 
iig expedients to date are an electrie gene- 
rator-motor combination, which will serve to 
transmit the power, or a new type of hydrau- | 
lic elutch transmission. These two methods 

transmission can most easily be adapted | 

the smaller units involved in rail motor | 
cars. Onee applied in this manner, the suc- 
cessive stages in developing larger units are | 
ieal, and lead very naturally into a aoe 





on of the principal mechanical problems 
of the Diesel locomotive.—Railway Rev., 74: | 
5, 2 i 


Shipping | 
The Rise of the Diesel-Engined Ship | 


io supremacy is foreshadowed in the recent 
nunouneement that a British shipowner has 
ecided to order a large twin-screw motor 
passenger liner of over 20,000 tons gross for 
its South Afriean mail service. The new 
vessel, which will resemble in many respects 
the Arundel Castle, will be built by Messrs. 
Harland & Wolff, Ltd., at Belfast, and will 
he equipped with two sets of double-acting 
eight-eylinder Diesel engines, developing a 
power of no less than approximately 20,000 
i.h.p. The dimensions of the vessel will be | 
630 feet by 73 feet by 46 feet, and luxurious 
accommodation will be provided for a large 
number of passengers.—Shipping World. 


Miscellaneous Notes 
British War Medals.—The British War 
Office has issued 14,000,000 medals. It re 
quires 2000 miles of ribbon to go with the | 


medals, crosses, ete. 


A Candy School.—A former employe 
of a very well-known candy house has 
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Jones Speed Reducer driving Slurry in Cement 


roams Dipr cengtcg baal Syre P OWeY and P TY oduction 


structed by mail. 

Type Scarce in Paris.—France is suf- 
fering typographically as a result of the war 
as in other ways and inverted letters are 
now often used to take the place of some 
letters of which the fonts are short. 


China Bells for Meissen.—A dispatch | 


from Dresden states that Meissen is going 
to use China bells for the town hall. This 
is certainly the utilization of a home prod 
uct. China bells have advantages over those 
of bronze, provided you are reasonably gentle 
with them. 

Films Invade Royal Palaces. — King 
George of England has fitted up a Royal 
Cinema hall at Windsor Castle for the 
movies and many prominent persons have 
done .the same and the result is that there | 
has been a very decided falling off of bridge | 
and other games. | 





A Mummy Bank.—A French searching 
party thought they would search the Diis 
seldorf Museum for some missing marks, 
42,000,000 in all. Everything would have 
been all right if someone had not told the 
French that the curators had hidden the 
money in mummy cases. 


Coal From Africa.—It seems like 
carrying coal to Neweastle to bring up coal 
from Africa to Europe, but the coal crisis 
in Central Europe and Italy is aeute and | 
the situation in the Ruhr has made things | 
worse. Coal is now being brought’ from 
East Africa to Trieste and Danzig. 

England Is Widening.—That is to say 
in spots, for example at Hastings where a 
breakwater brings the coast half a mile 
nearer to France. Erosion is very common 
along the Channel and the North Sea, and 
the engineers have done wonders in arresting | 
the merciless inroads of the sea. 


An Accurate Clock.—Whenever we are 
n London we like to hear the “boom” of 
Big Ben in the tower of the Houses of 
Parliament and especially as we know its 
reputation for accuracy. In 293 days the 





remarkable as the clock is not corrected 
laily. 

A Judgment of Solomon.—The Federal 
Trade Commission is called upon to stop 
many eases of unfair competition, but this 
s certainly the most amusing one. In a 
Montana city, which shall be nameless, the 
ierchants conceived the idea of buying up 
ill the mail order catalogs by offering ad 
nissions to the local moving picture house 
n exchange for a catalog. Strange to say 
he local Chamber of Commerce approved. 
)f course the catalogs were subsequently | 
lestroyed, and the inhabitants bought their | 
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Some shafts must turn slowly. Others must go 
fast. To adjust them efficiently is the special 
job of the Jones Spur Gear Speed Reducer. 


It steps down the whirl of high speed motors 
to any required number of revolutions per 
minute. Action is direct, positive, protected. 


Shafts of low and high speed ends are in 
direct axial alignment. The total load is 
always carried at three separate points in the 
compact and symmetrical gear arrangement. 
The gears run in a bath of oil. The closed 
housing prevents any dirt or moisture from 
entering. 


The Jones Speed Reducer is the simplified 
and perfected medium for reducing speeds. 
It links power to production in the most 
economical and satisfactory manner yet 
devised. Investigate it. 


W. A. Jones Foundry & Machine Co. 


Main Office and Works: 4407 W. Roosevelt Rd., Chicago 


Branch Sales and En2ineering Offices: 


New York Pittsburgh Cleveland Buffalo 
Church and Murray Sts. UnionTrust Bldg. 226Superior Ave.N.W. 45 Pearl Se. 
Milwaukee Detroit 


425 E. Water St. 137 E. Woodbridge St. 





W. A. Jones FounprY AND MACHINE have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 


Motor Speed, 720 R. P.M 


Final 


Speed, 40 R. P.M. Ratio, 18 to] 


Skyscrapers Invade Czecho-Slovakia.— | o Mill. 
A rea! skyscraper is to be erected at Brunn 
and will be nine stories high, an ineredible | he ink between 
height for Central Europe. | 





The Only 
Book of Its Kind 
ATALOGUE No. 2% 


a clear, unbiased exposi 
tion of present day speed re 
duction practices. Endorsed 
by leading engineers and 
technical schools. Fifty-six 
installation views alone of 
the more than 140 illustra 
tions. Useful tables and 
formulae on speed reduction. 


\ Send for it today 
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Cyclone Fence preserves property—reduces 
wear and tear, prolongs property life. Cyclone 
“Galv-After” Chain Link Fence is the longer 
life fence. Resists corrosion. Therefore, 
Cyclone “Galv-After” insures the maximum 
in longer life to both property and fence. 
Heavily Zinc-Coated (or Hot-Galvanized) by 
Hot-Dipping Process AFTER Weaving. Does 
not require annual painting. 

Write nearest offices, Dept. 56 for complete infor- 

mation about “Galv-After” Fence, Cyclone Service 

and Cyclone Iron Fence for industrial uses. 


CYCLONE FENCE COMPANY 


Factories and Offices: 


Waukegan, Ill., Cleveland, Ohio, Newark, N. J., Fort Worth, Texas 
Oakland, Calif., (Standard Fence Co.) Portland, Ore. 
(Northwest Fence & Wire Works) 
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“Galv-After” Chain Link 


Fence Fabric 
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PROPERTY PROUTECTIOSON PAYS 


goods from local merchants. The Federal 
Trade Commission was prompt to stop such 
an outrageous proceeding. A large mail- 
order catalog may cost 50 cents with the 
postage and even more. 


Wood Engraving Not a Lost Art.—We 
are apt to think of wood engraving as a 
thing of the past, but this is not borne out 
by the census figures. There are still 24 
establishments in the United States employ- 
ing 131 wage earners. The value of the 
product was $628,000 as against $1,154,000 
in 1919, a decrease of 45.6 per cent. Cer- 
tainly this is not a cheerful outlook for the 
| industry. 


| Chinese Experimental Farm.—Experi- 
|} ments with modern machinery in agriculture 
are being undertaken by the Christian Col- 
lege of Canton, China. About 8000 acres 
have been acquired for an experimental 
farm. Little machinery is used by Chinese 
farmers in that vicinity and the results ob- 
tained on the experimental farm will arouse 
interest in modern agricultural methods 
among the native farmers. 


Teaching Chess by the Movies.—The 
game of chess will be taught the patrons of 
the movies in Berlin in 300-foot lessons. One 
German movie producer announces that he 
| will shortly issue a series of reels, illustrat- 
|ing the principal moves and problems of the 
| famous chess masters of all countries. The 
sub-titles will endeavor to make the game 
clear to the novices and at the same time 
enlighten the veteran players on the whys 
and wherefores of the methods of the leading 
stars. 


Reclaimed Italian Marshes. — Seven 
tons of rice per hectare is the record average 
yield from what was until a short time ago 
worthless, unhealthful marsh lands just 
south of Kome. Wheat, barley, beets, al- 
falfa, tomatoes and flax are grown on land 
reclaimed by filling and drainage, and the 
former marsh lands support a tomato can- 
nery, where 120 tons of tomatoes are con- 
centrated every day, American Consul Leon 
Dominian, Rome, informs the Department 
'of Commerce. Over six thousand acres of 
land have already been brought into bearing. 


83,121,000 Coins Turned Out by Phila- 
delphia Mint in Year.—The bulk of the 
year’s work, numerically, consisted of 58,- 
| 704,000 standard silver dollars, struck to re- 
| place those melted to provide bullion for the 
luse of England in the East Indies. Other 
coinage included 1,597,000 gold eagles, 538,- 
000 dimes, 12,049,000 nickels and 1,431,000 
pennies. The coinage for Peru included 
1,000,000 one sol silver pieces and 2,000,000 
nickel five centavos. For Nicaragua the out 
put was 500,000 one centavos and 400,000 
half centavos. Some of our readers may not 
know that the U. S. Government does coin- 
ing jobs for other countries that are not 
fortunate enough to have a mint of their 
own. The work is done at a small profit. 


Leaving the Auto with a Municipal 
“Uncle.”—Everybody knows that pawn- 
broking in France is an affair of the state. 
Hereafter anyone can pawn automobiles in 
the Paris Mont de Piété, or municipal pawn- 
shop, (nicknamed by all Frenchmen “My 








| 


Aunt,” or as we say here “uncle”’) which has | 


constructed a big garage so that impecunious 
| owners can leave their cars and get loans. 
The Mont de Piété advances an average of 
20 per cent of the value of the car. This is 
not intended for the poor rich, however, for 


the authorities have told the clerks not to! 


make loans on de-luxe machines like limou- 
and little buses belonging to 
classes. 


Taking Romance Out of the Lorelei.— 
The storied Rhine contains no more famous 
legend than that of the Lorelei. The mys- 
terious currents of the Lorelei, famed in song 
and story, and in Germany as well known 
almost as Old Father Rhine himself, have 
been conquered by the French without a 
struggle. 
the German boatmen quit and the French 
were left to their own devices. None of 
these pilots from France had ever heard of 
King Rhine’s fairy daughter, 
hair and silvery voice which charmed all 
navigators so that their boats were smashed 


the poorer 


sines and speed cars, but only on “flivvers” | 
} and 


After the occupation of the Ruhr | 


of her golden } 


| rough variety. 
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Science Notes 
Heidelberg Students Ban Rabbit Stews. 


—Thieves broke into one of the medical la} 
oratories of Heidelberg University and sto! 
some inoculated rabbits. Stewed rabbit w 
formerly a very popular dish with the st 
dents, but is now utterly banned and t! 
police are instructed to shoot any rabb 
seen at large. 

The Pupin Autobiography Induces 
Large Gift.—Those who have read Pro 
Pupin’s “From Immigrant to Invento: 
know what a strong impression this bo 
makes on the mind. An anonymous don 
has given $50,000 to Western Reserve U1 
versity prompted by a reading of this wor 
The donor says: “I feel persuaded that bh 
helping one such exceptional student, I mig 
in reality be helping, through the student 
possible success, a greater number than 
my bequest were large enough to give li 
assistance to the ninety and nine of less o) 
standing ability. It has occurred to me, 
in a generation I could be the means 
helping one only of those who have in the: 
that vital spark we call genius I would 
fact be helping indirectly a multitude of 1 
fellow men.” 

The Shark as an Economic Asset.— 
From the head of the shark we obtain n 
terial for glue. The fins are highly prized 
by Chinese, but we ate “Shark Fins Ne 
burgh” once in Boston and the taste must 
be acquired. The cost of fins is sbout $3 
per pound. The body makes a good fish 
meal and the oil from the liver commanis 
a good price. It is the hide, however, which 
is most valuable as it is almost indestructi- 
ble. The leather is excellent for shoes. 
Finer grades of the tanned leather are used 
for upholstering; colored and stamped, it is 
everwearing and rich to look upon. The 
outer strip of shagreen must come off in the 
first place and a process has been success- 
fully developed which takes this away. It 
has the exact properties of sandpaper of the 
For very fine work on wood 
polishing, the shagreen of the baby shark 
cannot be excelled. 

Restoration of the Famous Five Sisters 
Window.—In the process of excavation at 
Rievaulx Abbey, a quantity of lead has been 
unearthed neur the west end of the nave, 
says the Dean of York in a letter to the Neu 
York Herald. “It is probable that this came 
from the roof of the choir, built in 1250 and 
was melted down and made into ingots 
weighing about 700 pounds each, with a view 
to removal at the time of the Dissolution in 
It is known t‘iat the work of destruc- 
tion went on very rapidly and possibly the 
roof of the nave fell in and buried this lead 
before it could be got away. By the 
generosity of Lord Febersham, acting 
through his guardians, a most interesting 
situation has now been created. This lead 
has been given to us at York Minster just 
as we are getting to work on the Five 
Sisters window and it will enable us to re- 
lead that priceless glass with lead of pre- 
cisely the same date as the window itself.” 


1923 a Healthy Year.—The year 1923 
would have been the healthiest both for the 
U. S. and Canada if it were not for the 
influenza in the early months, says the 
statistical bulletin of the Metropolitan Life 
Insurance Co. The total mortality rate 
among the 15,000,000 policy holders for the 
entire year was 8.9 a thousand, against 8.8 
in 1922 and 8.7 in 1921, the record year. 
These were the best three years in the sani- 
tary history of the United States and Can- 
ada. The figures show that, while deaths 
from tuberculosis, typhoid fever, diphtheria 
diarrheal diseases steadily declined, 
the influenza epidemic in the first quarter 


oO” 
Doo. 





of the year was responsible, together 
with pneumonia, for more than 20 per 
eent of the total mortality. The accident 


death rate increased from 58 in 100,000 in 
1922 to 62.7 in 1923. An increase of 13.2 
per cent was registered in automobil 
fatalities. This form of accident has now 
become one of the major causes in American 
mortality statistics. Deaths from aleoholisn 
continue to show an increase. In 1923 ther: 
were 436 reported as against 293 in 1922 

Decay in Stones. — Until Pasteur 
showed that deeay was the result of bacteria! 
infection it was generally supposed that food 


against the rocks, and their bodies wafted | stuffs, and indeed organic matter in general, 


away to fairyland. Therefore, they could 
go to work unhampered. Modern methods 
were quickly applied by the Frenchmen. The 
river’s depths were taken, tricks of the 
channel were recorded and within a month 
the French were guiding freight boats by 
the Lorelei just as if they had done so all 
\ their lives. 


underwent a natural and inevitable process 
of dissolution. In the same way the view 
has too long been held that decay in building 
stones is a natural process, and that the only 
way of preserving historic buildings and 


ancient monuments is to replace with new 


material as oceasion arises the parts which 
(Continued on page 284) 
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Science Notes | 
(Continued from page 282) 
have disappeared. It has now been decided 
to set up under the Department of Scientific 
and Industrial Research a special committee 
of the Building Research Board to report on 
the best methods by which such decay may 
be prevented or arrested. It is presumed 
that the investigation is likely to be complex, 
and in order to approach it from different 
angles with the help of wide scientific knowl 
edge, three Fellows of the Royal Society have 
been appointed members of the committee 


a erga ce RS 
which will be presided over by Sir Aston 
Webb, says the London Lancet. Communi- 


| Warrugit Gna protect yo 


ee : Ly OE the Department at 16, Old Queen street, 
London, S. W. I. 


1s worthless 





Travel and Exploration Notes 
End of the Brighton Aquarium.—The 


Aquarium at Brighton, England, an early 
Victorian institution, has at last been com- 
pelled to close, not having paid expenses 
for 20 years. There are only a few aquar- 
iums in the world really worth while and 
no money has been available to make this 
really worth while. So it is perhaps wise 
to let it die a natural death. 


Underground River Discovered in 
Savoy.—An underground river passing 
under Mont Blane has recently been dis 
covered and may prove to be one of the 
sourees of the Seine. The river, which is 
known as Eauxbelles, is said to contain 





. . ‘ - many fine grottos and cascades. It is 
N your cold garage tires and car finish deteriorate, parts rust, oil thought that this underground stream is the 
does not flow, bearings bind and score, batteries will not charge, source of many rivers flowing through 
starting mechanism is overstrained and hence batteries ruined, excess Switzerland, Germany and Austria. 
gasoline used in starting the cold motor fouls the cylinders, the The Sun Treatment for Tuberculosis. 
motor then overheats and boils off alcohol, the radiator freezes, etc. To study the effect of sunlight in treating 


GET OUR FREE BOOKLET “WINTER MOTORING.” It tells || [Perenlosis children the London county 


} council last summer conducted an experi 


how Scientific Safety Garage Heaters prevent this damage and ment in which 36 boys attended an open-air 
expense. wave your Car. school wearing very little clothing, so as to 


allow their bodies to be browned by the 








. “fe sun. As a result of a few weeks of treat 
In writing give size and The Scientific Heater Co. ment the boys appeared to be more alert, 
construction of garage. ‘ is more energetic, and happier, according to 
| a fg cate, a gee 2125-2175 Superior Viaduct the report of the head master of the sehool. 
oa ieee ri Cleveland, Ohio 








Natural Pipe Line Found in Quarry at 
Bath, Maine.—While some workmen in 
oe Bath, Maine, were quarrying stone they un 
| covered at a depth of about 20 feet a water 
conduit about three feet wide and two feet 
high. The conduit was in a solid ledge and 
it is of uniform diameter its full length, 200 
feet. The four sides are deeply corrugated, 
showing that at some time water ran 
through it at great pressure. It is one of 
the few of nature’s pipe lines that have been 
exposed. 

Lonely Tristan da Cunha.—One of the 
most lonely spots on the globe is Tristan da 
Cunha, a six-day trip by steamer from Cape 
Town, South Afriea. That statement should 
be modified to say a six-day trip when steam 
ers run, but it is often many months before 
a ship calls at this little south Atlantic 
island. The inhabitants, few in number, 
| would starve if it were not for oceasional 
|supplies which are brought ashore with 
great difficulty owing to the surf. If any 
lone wants solitude, go to Tristan da Cunha. 




















Horrible Lives of the Easter Islanders. 
—Easter Island in the South Pacifie is 
about the most undesirable place on earth 
for human habitation. No trees grow on the 
island because it lacks water and no birds 
will live there on account of there being no 
worms. The island is irregular in shape, 
being 12 miles by 9, by 7, and is very 
seldom visited by ships. Two hundred 
Polynesians inhabit it and they suffer con 
tinually from hunger. It was first sighted 
in 1686. It was explored in 1722 and the 
—_ island then had 2000 inhabitants. 








. * 7 . e . e - 
A Sterling Wheel for Grinding Aluminum A Roosevelt Bird Shrine.—Eleven and 
; : one-half acres of land surrounding Young’s 
Applying our three-quarters fof a century of grinding experience and the Memorial Cemetery at Oyster Bay, where 
knowledge of our research department we have developed Luminite— : : : ‘ 
A Sterling Wheel for grinding aluminum. the great ex-President is buried has been 
"ee > » , ; * j y » » > » 
Luminite has been subjected to a sufficient number of severe tests to prove prene nted by his cousin, W - mle n Roose 
its ability in grinding aluminum without the usual filling up trouble. i velt, to the National Association of Audu 
| bon Societies for a wild bird sanctuary. 


Call in a Sterling Grinding Engineer and have him tell you about Luminite. 





- mm a : 
Have atest run made—it will show you some surprising results in grind- | Theodore Roosevelt was a good friend of 
ing aluminum. | the association. His first book was written 


'on the birds of Oyster Bay and he was 
president of the Bird Club of Long Island 
when he died. So it is very appropriate to 
erect a bird sanctuary in his name. 


The Cleveland Stone Company 
Artificial Abrasive Division 
Cleveland New York Boston 


with rings on their fingers attached to elec- 


AND STERLING GRINDING MACHINES |*:, connections so that if there is any 





| The Barometer Takes the Clock’s Place. 

'_.Munich is a very beautiful city and has 

| many novelties such as a cemetery where 

bodies are kept a certain time after death | 
ER CUR RS NR LS ee a a a eT, 
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PATENTS 


Trade-Marks 
Copyrights 
Designs 


76 Years’ Practice Before 
the Patent Office 


If you have an inven- 
tion which you contem- 
plate patenting, or a 
trade-mark which you 
desire to have registered, 
we shall be pleased to 
have you consult us. 
We have thoroughly ex- 
perienced attorneys in 
our New York, Wash- 
ington, Los Angeles, 
Chicago and San Fran- 
cisco offices, with long 
experience in preparing 
and prosecuting both 
patent and trade-mark 
applications. 





Prompt, Conscientious and 
Efficient Service 


The SCIENTIFIC 
AMERICAN contains 
Patent Office Notes, De- 
cisions and other matter 
of interest to inventors 
and particulars of recent- 
ly patented inventions. 


We shall be pleased 
to send, without charge, | 
Handbook on 
United States and For- | 
eign Patents, Trade- jj 
Marks and Copyrights. | 

















MUNN & CO. 
PATENT ATTORNEYS 


Woolworth Building 
Scientific American Building - 


San Francisco, Cal. 


Van Nays Building - - Los Angeles, Cal. 
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revival an attendant will be summoned to 
aid the reeall to life. 
effective use of this rather grewsome custom 
in «© story in his “Life on the Mississippi.” 
No Munich has another novelty, a clock 
rower, Where the well-known dial has been 
isplaced by a tower barometer with indica 
tions from 68 to 74 corresponding with the 
susl 680 to 740 millimeters. Very appro- 
priately the barometer is located in the tower 
fo museum. An ordinary barometer lower 
jov is electrically connected with the dial. 


Man’s Agency in Denudation of the 
Earth.—Since the earliest times it has 
wen formed that by various kinds of exeava 
tions the surface of the British Isles have 
heen lowered an average of 3.83 inches. 
(nder the site of London some 50 million 
ubic yards have been exeavated, but brick 
yx other linings have prevented subsidence. 
in faet, the level of London has actually 
sen by the accumulation of domestic and 
ther waste, 
» be the case. On its own debris the height 
f London grows about one foot a century. 
it is probable that in 
vaste from the coal used in London has 
ymounted to more than 42,000,000 tons. 
Most of this directly, or indirectly, in the 
form of bricks and artificial flagstones, has 
wen incorporated in the site of London. 


Smithsonian Describes Its Latest Ex- 
plorations.—The Smithsonian Institution 
as just issued its annual pamphlet describ 
ong and illustrating the results of its field 
speditions during the past year, under the 
title, “Explorations and Field Work of the 
Smithsonian Institution in 1922." The book 
contains 22 separate brief accounts of ex 
peditions initiated or cooperated in by the 
Institution and its branches, each account 
wing fully illustrated with photographs 
taken in the field. The sciences represented 
we geology, paleontology, astrophysies, biol 
yy, zoology, botany, and anthropology, in 
eluding archeology and ethnology, while the 
regions visited include, besides many locali 
ties in the United States, the Canadian 
Rockies, Chile, the North Pacific, Australia, 
China, the Tortugas, Jamaica, the Domini 
ean Republic, the Amazon basin, Salvador, 
(uatemala, Colombia, Brazil, several Euro 
pean countries, and Alaska. 


Mark Twain made | 


| 





| 
} 
| 
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Excavations have shown this | 


three centuries the | 


Ecology of “Floating Islands.” —“F loat- 


Islands,” on which little colonies of 
egetation maintain an independent, if pre 
carious, existence, cut off from all connection 
vith the mainland, early attracted the atten 
travelers, and have been reported 
rom lakes, rivers, and the open sea One 
f the earliest references is made by Herod 
tus to the floating islands of the Nile, and 
in interesting Japanese study by Harufusa 
Nakano (Journ. Coll. Sci. Tokyo, Vol. 42, 
\rt. 3) quotes early Japanese and Chinese 
ferences, the earliest Chinese citation dat 

from about A.D. 300. Nakano shows 
hat these floating islands may be found on 
nland waters in both the Northern and 
Southern islands of Japan. He traces their 
i Sometimes pieces 


tlon of 


rigin to various causes. 
ire isolated from an indented coast-line by 
irious factors active in erosion, as ice for 
ation or trequent changes of water level: 
hese pieces ultimately break adrift and float 
way. In plant communities 
build themselves up from the shallow lake 
hottom and appear above water away from 
the land, ultimately losing their root anchor 
ige and floating free. 


other cases 


Hawaii’s Lake of Fire Plays Queer 
Tricks with Visitors’ Hats.—Recent vis- 
tors to the rim of Halemaumau’s Lake of 
Fire, the spectacular exhibit of the Hawaii 
National Park, and probably the greatest 
single seenie attraction in the world, have 
been treated to a new thrill. Little whirl 
vinds start down in the pit on the surface 
of the liquid lava and climb up the walls, 
Inaintaining a diameter of only six inches, 
mt reaching a height of 20 feet. These 
vhirls cirele around the rim and will pull 
i hat from a visitor, sail it out over the 
Lake of Fire a few moments and then carry 
it high in the air and drop it carefully on 
the floor of the outer crater, sometimes 
within 200 feet of its owner. As yet not a 
single hat kas dropped into the Lake of 


Fi The vicious snapping of the whirls 
cause the visitors to keep well back from 
the rim, but now and then a hat gets loose 


u furnishes a thrill for everyone. At 
night the steam cloud hanging over the pit | 
rilliantly illuminated during periods of } 
\ flows, and at other times is lighted | 
momentarily from the flashes of the foun- | 
ta through which the fresh lava is poured 
\' over the surface of the lake. 


Strom Batt Bearinc Mrc. Co. have our endorsement. 








Double-acting thrust 
bearing, flat seats 
(grooved races) 
2100-F Series 





Single-acting thrust 
bearing, flat seats 
(grooved races) 
1100-F Series 





Single-acting, self- 
aligning thrust 
bearing 
1100 Series 





Single-acting, self- 
aligning thrust 
bearing, leveling 

washer. 1100-U Series 





Double-acting, self- 
aligning thrust 
bearing, leveling 
washers 


2100-U Series 


SCIENTIFIC AMERICAN 








All Ball Bearings Look 


Pretty Much Alike— But— 


THE PRESIDENT KNOWS 
that if his corporation is to be 
a dividend-payer it must pro- 
duce a quality product. So he 
tells his engineers to get the 
best bearings, because no part 
of the mechanism is more im- 
portant. 


THE PRODUCTION MAN- 
AGER KNOWS that ball 
bearings play a most impor- 
tant part in the efficiency, 
economy and long life of his 
product. So he demands the 
best. 


THE CHIEF ENGINEER 
KNOWS that Strom Ball Bear- 
ings have emerged success- 
fully from the severest tests 
to which bearings have ever 
been submitted. He knows 
that they give rotating units 
the rigidity they require for 
smooth operation. He knows 
that they are hardened 
throughout, not merely case- 
hardened. He knows that the 
dimensions are held to close 
tolerances. He knows that for 
long life and hard service 
Strom Ball Bearings have an 
unexcelled record. So _ he 
recommends Strom Ball Bear- 
ings. 


THE PURCHASING 
AGENT KNOWS what it 
means to tie up with a manu- 
facturer with facilities, pro- 
duction capacity, high quality 
product and a_ record for 
promptness. So he selects 
Strom Ball Bearings, because 
back of them is a factory and 
a service he can depend on. 

THE SALES MANAGER 
KNOWS that he has a power- 
ful sales argument when he 
can say that his product is 
equipped with Strom Ball 
Bearings throughout. The 
superiority of Strom is a rec- 
ognized factor in the auto- 
motive field. 

THE CUSTOMER KNOWS 
that faithful and efficient per- 
formance of your product is 
insured because it is equipped 
with Strom Ball Bearings 
which have proved their supe- 
riority over a long period of 
years. 

Whatever your bearing 
needs may be, Strom Ball 
Bearings will give satisfaction. 
Our engineers are at your ser- 
vice. They will gladly work 


with you, or for you, to aid 
in any way. 
mation. 


Write for infor- 









Sito! 


STROM BALL BEARING MFG. CO. 
Formerly U. S. Ball Bearing Mfg. Co. 
4583 Palmer Street, Chicago, III. 


In dealing with them please mention SCIENTIFIC AMERICAN. 
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ready to assemble. 


Send For This . 
Sensational Radio 
Bargain Book-FREE 


Order Direct From This Page! 
About One-half! 


with others. Onl 
known GUARANTEED parts. OUR 
PROTECTS YOU. 
are not satisfied. Be sure to write your order and state prices 
Send —- — or —— money order or bank draft 
amount to insure prom ment. 
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Refer to any bank or commercial agency regarding our relia- 








Save 


Compare our prices 


highest grade nationally 
GUARANTEE 
Money cheerfully refunded if you 


ALL PRICES ON 
IGHT TO YOUR 


dilit 
No skint ceaniont to build your own radio with Randolph parts. Panels are 


are simple and complete. Ev ing comes 


Order direct! All “Shipping charges prepaid. 








































i 7x28x% Drilled Panei 

34” Bakelite Dials 

3 Filament Control Jacks 
Vernier Rheostat—30-ohm. 
Plain Rheostat -—t-ohm 


Binding Posts 
Grid Leak and Condenser 
Bakelite Soc 


0909 — Dee ne 


American Bell 
Loud Speaker 
With American Adjustable 
/ Unit Wonderful volume, 
clear reception. Speaks for 
itself without coaxing 10- 
inch bell—made of non- 

vibrating material 


$3.95 Without Unit 


$6.95 with Unit 





RANDOLPH 
159 N. Union Ave. 











PART 
FOR3 AND S-TUBE NEUTRODYNE RECEIVING SET 
Genuine Hazeitine Licensed Fada, Freed-Eiseman, or 2.16; 3% tol. 1.89 
other Genuine Licensed Parts 
PARTS FOR 5 at ba Set 


t Dubilier 

3 Gang Bakelite Socket io. 
35 feet Hook-up Wire 

1 Wave Control Neutroformer 


By- Pass C ondenser ” Hyer grade Dial 
it 


strip Bakelite, 6x 1x", 2 R. F. Neutroformers 
i Baseboard 
2 Neutrodons 
3 Bezels 


Weston Fy | 
ARIOMETERS 
Moulded Variometer 33 
6-TUBE SET Bakelite moulded ¥ 
75 HEADFONES 
mC UL Randolph Spec - entero 2.45 


All American or Columbia Audio Transformers. 
Complete blue-prints and working diagrams and instructions. 
PRICE—3-Tube Set, $26.45 





HEADPHONES 
“Randolph Special” 
2200 Ohm moulded headset, 
properly designed to ve 
strong and clear reception. 
neatgnens value 


RADIO CORPORATION 





Our Catalog is Filled with 
Bargains Like These 
CONDENSERS 

23-plate plain Condenser $1.29 
23-pinte* ernier C yr 2.59 


Bakelite Rheostat,30-ohm. .59 

Bakelite Vernier Rheostat 1.15 
Bakelite Potentiometer, 

200-ohm .59 
TRA Rare Bene 
eX ET Special, 6 to 1, 


Sine ~ Spec _ 6 to Be 

2.5 2.24 
TUBE e'SOCKETS a» and “as 
ve Socket... .. - wae 


Blue Bird Special 

LOUD SPEAKERS 
American Bell . ; é +4 
w hs adj. louds er unit 

UbLE Re and @ COIL 

180°% V ae —~ 
Reinartz Coils 1.2 
Electric Soldering Iron... . be 





Cockaday Coil . 1.65 
Three-Circuit Tuner...... 2.95 
Ambassador Coils 2.95 
SUPER-HETERODYNE 
Containing 3 Intermediate Fre- 
uency formers, Filter 
ransformer, Oscillator Coil 


and 2—1 M. F. Condensers. 


with Audio frequency 
Transformer $26.65 











Dept. 34 Chicago, Illinois 


BrENDONNE CorP. AND RANDOLPH Rapto Corp. have our endorsement. 








Radio Notes 


A Review and Commentary on the Progress in This Branch of 


Rapid Communication 





Broadcasting Stations totaled 534 on 
July 1 last, according to a survey made by 
the Department of Commerce. This is 55 
less than the number in operation June 1, 
and 39 less than July 1, 1923. Of the 
stations which stopped broadcasting 53 were 
in Class A and 29 in Class C. No Class 
B stations ceased to broadcast. Today there 
are 54 Class B stations, an increase of 12 
over the number on June 1. There are 
also 377 Class A stations, 101 C, and 2 in 
the experimental Class D still operating. 
The peak of broadcasting was reached May 
1, 1923, totaling 592 stations. 


Static and Low Wave Lengths.—Ac- 
cording to the findings of the various re- 
search laboratories of the Federal Govern- 
ment, the transmission and reception of 
radio signals at high frequencies or short- 
vave lengths offers some relief from static 
or atmospheric disturbances. That is why 
the short-wave lengths are being used for 
repeater work, where one program is sent 
out on a short-wage length, picked up and 
rebroadecasted. Unfortunately, it is not 
practical just now to build short-wave re- 
ceiving sets for the layman, hence for some 
time to come we shall have to be satisfied 
with the existing broadcasting wave length 
band of 300 to 550 meters, despite the static 
interference. 


Increasing the Volume of the Receiver. 
—A well-known practice is to connect a con- 
denser across the secondary of an audio- 
frequency transformer, for the purpose of 
clearing up the signals. However, this prac- 
tice is found to cut down the volume of the 
signals to a considerable extent. However, 
there is a good feature to this practice that 
is not generally appreciated, and that is the 
greater current flow that may be used in the 
audio-frequency side of the circuit. It is, 
therefore, suggested that when a condenser 
is connected across the transformer, it is 
well to introduce more plate voltage in the 
circuit of the tube which has the condenser. 
A 22'%4-volt “B” battery may be added to 
restore the signal strength lost through the 
use of the condenser, while the clarity of the 
signals remains. 


Water-Pipe Ground vs. Steam-Pipe 
Ground. is a very decided differ- 
ence in the relative efficiency of a water-pipe 
ground and a steam-pipe ground. Both con- 
nections terminate in the ground, but the 
conductors themselves vary in resistance. 
The variation in resistance is due to the 
joints and connections in the _ pipe-line. 
Corrosion between the joints and the use of 
paint or white lead on the threads before the 
joints are screwed together, all tend to in- 
crease the resistance of steam- pipe lines to 
a greater extent than the water-pipe lines. 
It has been found by actual experimentation 
that a steam-pipe line will have from 4 to 
13 ohms more direct-current resistance than 
a cold-water pipe system, and this resistance 
value is still further increased when high- 
frequency radio currents are dealt with. 





A Radio Summer.—The past summer 
has been a radio summer in every sense of 
the word. Indeed, a survey just conducted 
has disclosed the fact that 95 per cent of 
those owning radio sets have been using 
them during the past summer, as against 
45 per cent used a year ago. This same 
survey shows that 50 per cent of the radio 
listeners have been using portable sets 
either on their vacations in camping ground 
or at the seashore. Of course, the last 
summer has been remarkably free from 
static disturbances, but this in large mea- 
sure is due to the increased power of the 
broadcasting stations and also to their 
close proximity to our receiving sets. With 


| the repeater stations coming more and more 


into use, we shall have less and less serious 
statie disturbance; in truth, the day may 
yet come when summer will have no terrors 
for the ardent radio fan. 


Standardization of B-batteries.—The 


| Battery Standards Committee of the radio 
| section of the Associated Manufacturers of 


Electrical Supplies, under the direction of 
the committee chairman, C. E. Furness, is 
now engaged in standardization or simpli- 
fication work that is destined to have im- 





In dealing with them please mention SCIENTIFIC AMERICAN. 


portant consequences in the developm« of 
the art. The committee is elassifying [- 
batteries with a view to fixing stan ird 
sizes and dimensions. This will « le 
manufacturers of self-contained sets to d 


standard sized compartments, so that the 
user of the set may install whatever mk 
of battery he prefers. Vertical batteries are 
apparently favored for universal use in s«lf- 
contained sets. The committee, therefors. js 
fixing standard locations for terminal 
batteries of this type. When this is ac 
complished, the manufacturer can cut his 
wires to the exact length needed, so that the 
battery cannot be wired to the wrong 
polarity. 


Tuned Radio-Frequency Sets are by 
far the most popular of all types being used 
by the broadcast listeners. Three separate 
investigations were recently conducted from 
different parts of the country, one by a na- 
tional magazine, another by a battery ma: 
facturer, and the third by an advertising 
agency. All three investigations were con- 
ducted on the basis of a questionnaire di- 
rected to radio dealers, inquiring which was 
the most popular set in their territory. All 
three investigations corroborate each other 
to a surprising degree, despite the fact that 
one of them was restricted to the music 
trade. The results from two of the ques- 
tionnaires show that 52 per cent of all sets 
sold incorporate tuned radio frequency. 
These figures prove conclusively that the 
public is following the lines suggested by 
sound engineering principles. The remaining 
results show that regenerative sets consti 
tute 33 per cent of the total. All other 
types, including multi-tube receivers such as 
the super-heterodyne, are placed at 14 per 
cent. 


Resistance Coupled Audio-Frequency 
Amplification is slowly gaining favor. It 
has its adherents who are boosting it in 
preference to the transformer-coupled audio- 
frequency amplifier, while it has its enemies 
who contend that its amplifying powers are 
too low to compete with the usual type. 
Nevertheless, the truth of the matter is that 
resistance-coupled amplification makes for 
distortionless loud-speaker operation, which 
is highly desired in these days of critical 
radio ears. As for the amplifying powers, 
it is generally admitted that three stages 
of resistance-coupled amplification are equiv- 
alent to two of transformer-coupled. Lately 
several makes of resistance-coupled ampli- 
fiers have made their appearance. One of 
the better known of these amplifiers is said 
to consume but one-quarter the usual plate 
eurrent and requires no “C” battery. An- 
other advantage is that there are no delicate 
windings or wires to use under the strain 
of excessive loads. This particular make 
uses ballast resistors, which arrangement 
eliminates the necessity of rheostats to 
maintain the proper filament current through 
the useful discharge of the A-battery. 


The Neutrodyne and Wave Traps.—A 
short while back we heard much about wave 
traps as necessary additions to our existing 
radio receiving sets. This was especially the 
case in congested radio districts, such as 
New York, Philadelphia, Boston and other 
coast cities, subject to a good deal of ship 
interference. The duty of the wave trap, 
which consists of nothing more than an in- 
ductance and a variable condenser arranged 
in parallel, is to absorb the undesired sig- 
nals and thus prevent them from reaching 
the receiving set. Today we find the wave 
trap principle involved in the popular neu- 
trodyne receiver. In fact, each of the three 
tuned circuits of the well-known five-tube 
neutrodyne is built on the wave trap prin- 
ciple. Each of them rejects every wave 
other than the one to which it is attuned. 
The desired wave has no trouble getting 
through the three circuits, while undesired 
waves may get by the first circuit but hardly 
through the second and third. This makes 
the neutrodyne receiver highly selective 
while at the same time calling for no sac- 
rifice in signal strength, since the circuits 
are engaged in radio-frequency amplification. 
In the properly built neutrodyne it is pos- 
sible to separate stations that are only half 
a degree apart on the dials. 
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Audio-Frequency Transformer Troubles. 
—-Many are the troubles that have re- 
sulted from improperly connected primaries 
and secondaries of audio-frequeney trans- 
formers. It has been computed that the 
average percentage of decrease in receiver 
efficiency for improperly connected trans- 
formers is about 70 per cent. The iron core 
is wrapped with insulating material upon 
which is wound the primary; then more in- 
sulation, and on top of this, the secondary 
is wound. The outside or top lead of the 
secondary coil should be connected to the 
grid of one tube, while the outside of 
the primary is connected to the plate of 
the preceding tube. Most manufacturers, 
continues Radio Broadcast, mark the posts 
of their transformers so the user may avoid 
wrong connections. Any alternating energy 
flowing through the primary must be trans- 
formed or induced into the secondary at its 
maximum efficiency for best results. The 
purpose of the audio-frequeney transformer 
is to provide voltage amplification. The 
high potential or high voltage end of each 
winding is at the top or outside leads. 
Therefore, if the connecting leads to either 
coil be reversed, the high potential which 
should be fed to the grid will be passed to 
the filament side of the tube, resulting in a 
drop in amplification. 


Receiving Set Dry Batteries are of 











prime importance in most of the present-day | 


receiving sets. Indeed, these batteries are 
to the receiving set what fuel is to the en- 
gine. Slight as it is, maintenance cost must 
be considered a necessary factor in the 
operation of any set. When it is considered 
that due to carelessness or inexperience some 
sets are being operated at a cost as high 
as thirty cents an hour, whereas others of 
equal range and performance cost but a 
few cents an hour to operate, it becomes 


be operated economically. Here are a few 
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THIS BATTERY WILL 
MATERIALLY REDUCE 
YOUR OPERATING 
COSTS ON HEAVY 
CURRENT SETS 





NEW! 


Eveready Heavy Duty “B” Battery. 
45 volts, Three Fahnestock Clips. 
Length, 8% inches; width, 4% 
inches; height, 75g inches; weight, 
13% pounds. 


New low price, $4.75 


cident ta bares moet ewes! Extra Large Cells—Extra Long Service 


pointers with regard to receiving set dry 
batteries: 1. Use the sized battery adequate 
to the needs of your particular set. While 
it is possible to obtain results from the 
smallest size of B-battery, the experiment 
will be costly in the case of the usual multi- 
tube set because of the rapid depreciation 
of the small battery. The large sized 
B-battery should be used with multi-tube 
sets. 2. Use no more tubes than are abso- 
lutely necessary. Thus the frequent prac- 
tice is to detune the receiving set when 
receiving local signals, whereas the set 
should be sharply tuned and one tube elimi- 
nated. 3. The tubes should be lighted no 
more than is necessary to get good signals. 
Forcing the tubes not only drains the battery 
excessively, but also shortens the life of the 
tubes. 4. Turn off the filaments the moment 
the set is no longer in use. 

Improved Loud-Speaker Reception.— 
Not the least important development in 
radio broadeasting has been the loud-speaker. 
especially during the past year. The better 
tone reproduction of most of the present-day 
loud-speakers has made it possible to re- 
produce the most elaborate music, such as 
an organ recital, with a fair degree of 
fidelity. Furthermore, loud-speakers today 
are a good deal more sensitive than those 
of a year ago. Formerly it was generally 
held that a loud-speaker could not be used 
except with two stages of audio-frequency 
amplification, and even so, a small loud- 
speaker then had to be employed, while 
power amplification was required for the 
larger types of loud-speakers. Today it is 
possible to operate many of the existing 
loud-speakers on a two-tube set. It has been | 
found that distortion in the loud-speaker | 
may be traced to the diaphragm and the air | 
chamber immediately above it, leading to the | 
horn. The most difficult problems center | 
ibout the material and design of the dia- | 
phragm. Diaphragms have both magnetic | 
and resilient qualities, and the importance | 
attached to each varies with the different | 
types of loud-speakers. It is in the develop- | 
ment of the resilient factor that most of the 
work of the past year has been done. Some 
types have been developed with corrugated 
diaphragms, others with cup-shaped or cone- 
shaped diaphragms. Various kinds of ma- 
terial, such as aluminum, German silver and 
impregnated linen have been tested and 
adopted or rejected. Finally, the mountings 
and clampings have been shifted and altered 
in many different ways. 


The Growing Importance of Short 
Waves.— As information accumulates, 
the possibilities of short-wave transmission 
seem to mount at an increasing rate. The 
high-frequency range, from 3000 kilocycles 
up, was regarded as useless only a few 





For maximum “B” Battery economy, use this 
New Eveready Heavy Duty 45-volt “B” Battery, 


in the following general cases: 


1—On all receiving sets operating at 90 volts 
or more, having four tubes without a ““C” 
Battery, and all sets having five or more 


tubes, with or without a “C” Battery. 


2—On all power amplifiers. 


3—On all sets that pull heavy currents from 


the “B” Battery. 


Under the above conditions, the New Ever- 
eady Heavy Duty 45-volt “B” Battery will give 
much longer service than the 45-volt “B” 


Battery of usual size. 


If your receiving equipment falls under any 
of the above classifications, you can make a big 
saving in “B” Battery costs by using this New 
Eveready Heavy Duty 45-volt “B” Battery No. 
770. Buy it and you get the biggest battery 


value on the market to-day! 


Manufactured and guaranteed by 


NATIONAL CARBON COMPANY, Inc. 
Headquarters for Radio Battery Information 


New York—San Francisco 


Canadian National Carbon Co., Limited, Toronto, Ontario 






Radio Batteries | 
~they last longer . 


NATIONAL Carson CoMPANY, INC. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 


No. 7111 
Eveready Radio 
“A” Dry Cell 

Specially 

manufactured for 
use with dry cell 
tubes 





No. 766 
Eveready “B™ 
22% volts. Six 
Fahnestock Spring 
Clip Connectors 





No. 71 
Eveready “C™ Battery 
Clarifies tone and 


prolongs “B" Battery life 






New Heavy Duty 45-volt “B” Battery No. 770 





Eveready 6-volt Storage 


A” Battery 





No. 772 


Vertical 45-volt, large 
size “B” Battery 





No. 764 
Vertical 22 4-volt 
“B” Battery 






























































28S SCIENTIFIC AMERICAN , OCTOBER, 192! Oc TO 


| years ago. It was thought suitable for 
laboratory work such as Hertz, the radio 
pioneer, had carried out, but of no avail 
when it came to reliable communication over 
appreciabie distances. Reliable experiment 
shows this not to be the faet, however; 
some of the most reliable radio channels in 
operation over long distances today are using 
frequencies of approximately 3000 kilocycles, 
and research engineers are continually 
gathering data to show the feasibility of 
using even shorter waves. Pittsburgh to 
Ilastings and London, Schenectady to Cali- 
fornia and England, both short-wave chan- 
nels, seem to have attained a remarkable 
degree of reliability compared to what was 
to be expected. With a good antenna, con- 
tinues J. H. Moreeroft in Radio Broadcast, 
as much as 10 kilowatts ean be radiated at 
3000 kilocyeles without any trouble at all, Wee 301A 
and possibly much more than this will be 
achieved when we know more about high 
frequency engineering. Although many ex 
perimenters report the short-wave channels 
show less fading than those using waves 
several times as long, the measurements of 
Pickard (none better now exist) show this 
not to be true; apparently the fading phe 
nomenon is about as prevalent in one chan 
nel as in the other. With waves as short RADIO 
as 35 meters, a Paris amateur has succeeded 


|} in talking with Algiers; Mareoni and others Amazing Accuracy 


W rite for your FREE copy in England have used successfully even! Governs every step in Cunninghan 
shorter waves than this, and we may con . " ae : 
manufacture. Testing is carried to 


fidently expect to see this brane f racic . * 
dently expect to see this branch of radio| gytremes in order to give to every 
of ever Increasing importance. 
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metric, Vacuum namely, in series and parallel. A single dry BRADLEY INSTITUTE | 
indi Draf T Ai cell is eapable of operating a WD11 or The greatest, school rs i] 
ndicators Tait, emperature, = : ‘ W112 tube. However, when more than one Se eee tee, 
Velocity, Blood Pressure. See that the young : of these tubes is used the current consump Pe eg el Poort | T 
. ~ » ter re dres ed tion overcomes the current delivering power ——__——— | 
Rasanions Tempe rature, Pressure, Sters a ess of the battery with a consequent loss in Se 
arometric for the Weather. signal strength. To overcome this condition | fror 
Regulators— Damper, Pressure, Time : = two or more batteries may be hooked to- Damongrateonge—reult mean tute [eo 
and Pressure, Temperature a gether in parallel, that is, the binding posts Sttractive four tabe inateument 639 50. roo! 
site, i he center. on top of the batteries are all Big commission to you. Exclusive ter- d 
- iF In the center, on I pacts i i ritory to proven salesman. Territory [im | an 
Testers—Flash Point = | connected together and the binding posts on oing fast, write or wire today. Don’t 
WINDOW ! . . “< $a ‘ail to give name of your county. : | G 
Th : les the edges of the batteries are all wired to- ee et 
ett Jhermometer gether. The result is still one and a half 819 W OEARE A. EOC. ILL. | Engl 
Thermographs gives You the correct volts but with an increase in the amperage. ashing’ — J amen utes 
Th Hydrometers outdoor Temperature This method of hooking up the batteries will | heart 
ermMa-ssy Ifyour Dealer cannot supply You.write overcome the demands made by multitube amu: 
Pyrometers tts han sets. When UV199 tubes are used requiring | com 
rylor /nstrument Companies a three volts, two batteries may be connected the s 
oct N ~ > ‘ a ° 
Catalogs sent on any of the above Canadian Plant Tyco Bl Toren together in series, that is, the positive bind- towr 
There's a Fycos or Kiylor Therma ne CS ing post in the center of each battery is con- | 
nected to the outside or edge binding post of me 
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PANTLIND 


GRAND RAPIDS, MICHIGAN 
An entire city block of hospitality 


In comfort, service and 
appointments—and i in the 
excellence of its several 
restaurants—the Pantlind 
ranks among the finest 
hotels in America. Those 
who best know Grand 
Rapids, invariably stop at 
the Pantlind. 750 rooms. 


Fred Z. Pantlind, Pres. and Mgr. 


GRAND 
RAPIDS 


The Furniture Capital 
of America 











600 teaggy — SHAVES 


velvety shaves for life with 
wonderful, new 
ROTOSTROP 


Just drop blade in, turn 
han 


dle. =—_ 
of —y 1 


out 
and ee action. a vase like a barber 

© Days Free Trial—Write for 
A. 4 of razor. 


BURKE MFG. CO., Dept. 106B, Dayton, O. 
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LANGUAGES 


WORLD-ROMIC SYSTEM, 
guages. Primers, $1.44: 
nunciation-Tables, 9c. 


Masterkey to All Lan- 
Chinese, French, Spanish. Pro 
UL anguages,8 W. 40 St. New York. 


cialized ser vie e for inventors: 
ou furnish the idea, we'll work 
* . hay rt machine design 
. Optnions given on 
wt aie intial dealings 
Write for full parde ulars. 
Desk G H, Omaha, Ne 


Your 
Otis 
Engineering Co., 











Pershi 
shin 


CHICAGO 
Cottage Grove Ave. at 64th St. 


THIS, the newest of Chicago's 

fine hotels, offers quality of ac- 
commodations at rates as low as 
from $2.50 to $5.00 a day. Each 
room is large, airy, has private bath 
and is exquisitely furnished. 





Get off the train at the 63rd Street or the 

Englewood Station and you are a few min- 

utes from the Pershing, which is located in the 

heart of the famous Woodlawn business and 

amusement center. You can live in great 
| comfort at the Pershing at half the cost of 
the same accommodations in any good down- 
| town hotel. 








| HARRY E. RICE, President 
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the succeeding battery. The result of this 
hook-up is an inerease of one and a half 
volts for each battery, added, without in 


| creasing the amperage. 

Measuring Gusts of Wind 

HILE the ordinary anemometer 

revolving cups will give, 
accuracy for most purposes, the distance 
traversed by the wind within a specified 
time, it gives no elue whatever to the maxi- 
mum intensity of any gusts that may occur 
during this interval. For engineering pur- 
poses it is just this maximum that we must 
| know. We may learn it from anemometers 
| depending for their reading upon the 
}sure of the wind. These are of two types: 
which the wind acts upon a flat 


with 
with sufficient 


pres- 


| those in 


plate backed by a spring, and those in whieh 
it blows through a horizontal tube support 
ing a column of liquid. tjoth these types 
have to be attached to a weather vane to 
keep them pointed into the wind. Both may 
be made self-reecording, and then show maxi 
|mum velocities attained by the wind. 
Professor W. H. Pickering, of the Har- 
|} vard Observatory in Jamaica, wished how 
ever a device of the simplest construction. 


weather vane or 

It should always be in work 
ing order. It should need no oiling. and 
should not be affeeted by vibrations such as 
swinging-plate member, which 
to erroneous values. 


| without any 
complications. 


those of a 
might lead 

The plan which seemed of greatest promise 
was to erect a series of eylindrical castings, 
or loaded eylindrieal all of the same 
diameter and height, but of different weights ; 
and simply reeord which were blown 
jover during a given interval. The various 
| formulae involved make it clear that, other 
| things being equal, the velocity of wind re 


boxes, 


ones 





self-recording | 


| quired to upset a eylinder depends upon the | 


| weight, and make clear the 
| facts of this dependence; so that, everything 
being known, the wind velocity 
sary to blow the eylinder over may be eal- 
culated. With given weights, however, the 
| fate of the cylinder in a given wind depends 
lupon its diameter; so it is found advan- 
| tageous to make the eylinders of the densest 
|material practicable, in order that their di- 
ameters for given weight may be as small as 
possible. 

Lead or iron eylinders of reasonable 
ure found to withstand extremely high wind 
velocities—as high as 81 or even 170 miles 
per hour for types tested by Dr. Pickering. 
In order to produce eylinders lighter than 
iron, the simplest way is perhaps to fill a 
eylindrieal box with alternate disks of iron 
and wood; or to eagt hollow iron eylinders 
of varying shell-thickness. In 
center of gravity should coincide with the 
|eenter of symmetry of the figure. Dr. Pick- 
ering has constructed such an 


| else neces 





sizes 


all eases the 


using tin film boxes 
inches in diameter. 


a small seale, 


jhigh by 1.3 


dd? 


these were filled more or less with birdshot, 
with light packing to bring the eenter of 


gravity to the proper point; and the foree 
required to overturn each was measured by 
a spring postage-seale held horizontally—it 
net found practicable to compute it 
wholly from theoretical considerations. It 
was found that these shells could be loaded 
to withstand winds up to 60 miles per hour. 
The apparatus works very well, and winds 
up to 30 miles per hour—the highest velocity 
which we have experienced since its installa 
tion—have been measured with it. 


wis 


mathematical | 


apparatus on | 
3.5 inches | 


Five of | 


It is probable that such small boxes would | 


show a systematic error when compared with 
larger ones. The same would be true of any 
small flat surface, where the pressure per 
square foot depends not alone on the linear 
dimensions, but also on the thickness, since 
there is always a partial vacuum formed 
behind any wind-break. It therefore becomes 


the duty of the engineer to determine by 
| what coefficient the weight of the 
should be multiplied in order to give the 
exact pressure on surfaces of different char- 
acters, such as the side of a house or the 
truss of a bridge. 


The New Port of Venice 


ais project is a 
the r ; of 


vast one, requiring all 


resources engineering, while the 
|cost is enormous. The new port is reached 
by a deep-water canal leading west out of 
the Guideeea Canal at the south of the old 
city. The site lies immediately to the south 
of-the Mestre-Venice railway, hitherto oceu- 
pied by the Bottenighi shallows, where, in 


addition to the canals, docks and wharves, 
a large extent of new ground will be built up 
for industrial purposes from the material ex- 
eavated for the canals. 





eylinder | 
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What do you expect 
from Radio 








Distance? Selectivity? 

But have you thought of tone and simpli 
operation? It is there that Federal’s 
quarter-century experience in the man- 
ufacture of electrical communication 
devices gives the Federal set such out 
standing advantages. You must oper- 
ate a Federal—you must hear the full, 
rich beauty of Federal Tone—to know 
what these advantages mean to you. 


FEDERAL 
TELEPHONE & TELEGRAPH CO. 
Buffalo, N. Y. 
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SUPER-HETERODYNE 


OU don’t need technical skill in order to build a suc- 

cessful Super-Heterodyne. With RECEPTRAD Super 

Heterodyne Units all the uncertainty is eliminated 
Anyone can get results! 


RECEPTRAD Super-Het Parts are listed below : 


1 Oscillo Coupler (SW 21) - - - - $6.00 

1 Tuned Filter Coupler (H 34 - - - F750 
3 RF 1716 Transformers - - each 8.50 yy 
1 Audio Transformer (AT 3) - - - - $.75 “ 
1 Audio Transformer (ATX) - - - - 5.75 x 
2 Bypass Condensers 1Mfd (G1000) -each 1.50 Pa 
The complete outfit sells for only $53.50. RECEPTRAD Pa 
Units are especially designed to work together and give r 


RADIO 


In dealing with them please 
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maximum results RECEPTRAD Transformers are , 
matched in the making and have the broad peaked charac ” 
teristic so essential for highest efficiency. The Greiff Super * 
Het Manual, complete with diagrams, layouts. templates, ¥ 
etc., sells for $1.50. i 
FREE_Complete Blueprint No. 2 of the Greift 8 Tube Super- “ 

Het if you send your dealer's name and address. S 
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A Tireless Servant 
That Saves Countless 
Toilsome Hours 


LEDGED by its makers to do speedily, more easily and better 
those strength-sapping tasks of sweeping and beating, the 
vacuum cleaner has brought countless play hours to women 
who knew only work-hours before. And the basis of development of 
this untiring, capable servant was the fractional horsepower motor. 


— 


Perhaps you—an inventor or manufacturer—are developing a new 
electrically driven household appliance, or a tool or some other 
useful device. If you are not versed in things electrical, perhaps 
you are confronted with a knotty power problem which you find 
mighty difficult to solve. 


If such is your predicament, let our Engineering Department work 
out your puzzle for you. The personnel of this department, skilled 
in adapting fractional horsepower motors to new applications, can 
doubtless iron out your difficulties for you as they have for thou- 
sands of others. Just a word to these men and all their experience 
and facilities will be focused on the solution of your problem— 
without charge or obligation. Write them today! Learn whether 
any member of our line of fractional h.p. units—ranging from 1/40 
to 14 h.p.—-will answer your particular need. : 


WISCONSIN ELECTRIC COMPANY 


48 Sixteenth Street Racine, Wisconsin 


Dumore 
Fractional HPMotors 
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| A tack can cause 





a lawsuit..... 








| & takes but a little spark to cause a great 
fire and a mighty small thing can ruin a 
product, destroy a machine—a tack can snuff 
out a life. 


That is why makers of really fine prepared 
foods and materials use Dings Magnetic Sep- 
arators to keep tramp iron out of their product. 


DINGS MAGNETIC SEPARATOR CO. 
709 Smith Street, Milwaukee 
Los Angeles: San Fernando Bldg. 


b 


New York: 52 Vanderbilt Ave 








Over 4,000 Dings Separators and Pulleys are in every-day use 








2 Magnetic 


separation saves : 


in mines mills and smelters 


iren and by refining and re- 
ducing minerals and ores 
in flour mills by preventing 
dust explosions 

in iron foundries byreciaim- 
ing iron from dump piles 


in Ly J by ore venting 
mh 

in power plants and paiva r 
ized fuel plants by p 
ing crushing equipme nt 
uarries 


n 


crushing equipment from 
reakage 
in cotton seed mills by pro- 
tecth 
in « 


removing can: 
in the manufacture 


falc, celluloid, starch, 


iN 


crushers 
tramp 


pecks in china 
»tect 


by protecting 


linters and hullers 
age reclaiming by 


rewery preeuets, 
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Seeing Without Eyes 


(Continued from page 256) 


sight, the rest of the body loses it; but, 
Romains feels that it has never been lost 
completely, and that by means of suitable | 


experiments it can again be stimulated into | 
activity. 

But this would seem to indicate that there | 
are still left within the skin hundreds or | 
thousands of very minute and _ primitive | 
“eyes” capable of re-acting to the otiannbue | 
of light in an appropriate matter. Can this | 
be shown to be the case? As the result of 
his researches, M. Romains believes that he 
has proved the existence of such primary 
organs, or ocelli, to which the paroptie sense 
must be attributed. Each of these, as he 
sees them, is morphologically constituted of 


three parts. There is nerve-ending, already | 
described by Ranvier under the name}! 
meniscus or hederiform (ivy-like) termina- 
tion. Then there is a coarse oval cell of | 
granular protoplasm, clearer than that of 
neighboring cells, and equipped with a 
voluminous nucleus of extreme refractory 
powers. This too has been noted by Ran- 
vier and described as a sensory cell. Finally | 


there is a nerve fiber supporting the expan- 
and linking it with the system of 
ocelli. } 

The whole organ is strictly oriented out- 
wards. Physiologically it is a rudimentary } 
eye, microscopic but complete. It includes 
a refractile body, constituted by the oval 
cellule; an ocellary retina, constituted by 
the meniscus expansion; and an optic fiber, 


sion, 


constituted by the nervous supporting ele- 
ment. Normally it is funetionless; but by 
continued practice, these organs can be suf- 
ficiently stimulated so that actual vision of | 
external objects oecurs through them. This 


is the conclusion reached by Romains in his 
book “Eyeless Sight.” 

All this throws an interesting light upon 
certain types of clairvoyance. Lombroso re- 
ports a number of this character 
which he terms “transposition of the senses.” 


cases of 


Very much the same effects were observed 
by him as by Romains—all of which brings 


classic 
the 
have 
and 


the truth of Sir William James’ 
“Whenever the mysties and 
have disagreed, the mystics 
nearly always been right as to the facts, 
the as to their interpretation.” 
Romains encourages us to believe that any- 
ean try experiments for himself, 
The eyes should be blindfolded 
with the utmost care, and the object placed 
in a bright light in front of the experimenter 
—who, must not know what it is. 
He should then strive to “see” 
the color and of the 
ably no suecess at all will be 
first few sittings, 
ried to the 


home 
remark : 


scientists 


these 


of course, 
or “sense” 
object. Prob 
attained at the 
which should not be ear- 
point of nervous exhaustion. But 
eontinual effort will apparently lead to re 
sults of an extraordinary character. Details 
as to the methods of practice, ete., may be 
in Romains 


shape 


pages. 


The Heavens in October, 1924 


(Continued from page 267) 

dullest regions in the sky, but the east and 
northeast are brilliant, with Orion and 
rising, Taurus and Auriga above, 
Aries, and Andromeda extend 
zenith. Ursa Major is low in the 
north, with Draco and Ursa Minor 
and Cassiopeia and Cepheus above the 
The northwest and almost rival 
east, showing Aquila, and Cygnus. 


The Planets 

is a morning star until the 25th 
afterward, but is prac- 
during the first few 
he rises about an 


Perseus 


above, 
pole. 
west the 


Lyra, 


Mercury 
and an evening star 
tically invisible except 
days of the month, when 
hour before the sun. 

Venus, is a morning star, but unlike 
Mercury she very conspicuous, rising at 
2:20 A. M. Ist and at 3:10 on the 
31st. 

Mars is in Aquarius, well past opposition, 
and is receding and growing fainter, but is 
still a very conspicuous object. He is due 
south at 8:30 P. M. in the middle of the 
month, and is prominent all the evening. 

Jupiter is an evening star in Scorpio, set- 
M. in the middle of the month. | 
Saturn is in conjunction with the sun on the 
28th, and is practically invisible. Uranus 
is in the eastern edge of Aquarius, and comes 
to the meridian about 10 P. M. Neptune is| 
a morning star in Leo, rising between 3 and | 
4 A. M. 

The moon is in her first quarter at 10| 
A. M. on the 5th, full at 3 P. M. on the} 
12th, in her last quarter at 6 P. M. on the | 
20th, and new at 2 A. M. on the 28th. She! 
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Horsepower Hours and the Cost Sheet 


POWER is a big item in production 

costs unless you are using Bessemer 
Oil Engines for your power supply, — 
then it is negligible. 

For instance the owners of a south- 
ern mill, after studying their cost sheets 
and discovering the remarkable savings 
per horsepower hour over a year’s time, 
now term Bessemer Oil Engines ‘‘the 
perfect power in every way,—first cost, 
operating cost, upkeep cost and efficiency." 


Many a plant has increased its profits by de- 
creasing power costs with Bessemers. Our 
engineers will be glad to advise you without 
obligation. Write for a representative now. 


THE BESSEMER GAS ENGINE COMPANY 
14 York Street Grove City, Pa. 
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RACINE DUPLEX BAND SAW | 


Another Racine cutting machine that will save you time 
and material Saws anything —wood, soft 
metal, or steel. Easy to locate where you want it 
Vibrationless, ball-bearing mounted wheels assure great | 
accuracy — blades last 

many times longer. A 
demonstration will con- 















Wood and Wietal Band 
Saw Bladesand’‘Racine™ 
H ung- 

sten Power 
and Hand 


ack Saw 


There is a Racine H, 
S. metal cutting mae 
chine for every 
requirement 


RACINE TOOL & MACHINE CO. 
Dept. B_ Racine, Wis., U.S.A. 
“STANDARD THE WORLD OVER” 


LATHES 


9 to 18-inch Swing 


List price $115 and up ac- 
cording to. size. hen 
ready to buy send _ for 
Lathe Catalog and prices. 


W.F.8 John Barnes Co 


1999 Ruby St, ROCKFORD, ILL. 


INVENTIONS DEVELOPED 


Special Machinery; Instruments; 














Experimental W ork; Tools; Dies. 
Strictly Confidential; Moderate Rate. 
F. BOESCHEL 352 West 13th St., New York City 
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PITTSBURGH 


THE CENTER OF PAQmONAaLe 
SOCIAL LIFE ~ ADJACENT TO 
LEADING CLUBS AND GOLF 
COURSES *© © © @ 


TEN MINUTES BY TAX! FROM 
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RESTFUL ATMOSPHERE 
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is nearest the earth on the 2d and the 30th,] gr 93 eS 
and farthest away on the 18th. During the 7s 
month she is in conjunction with Jupiter on Th FLO RS ELIE IUN k | MI S H () lk 
the 3d, Mars on the 8th, Uranus on the 9th, Le 4 
Neptune on the 22d, Venus on the 24th, Sat- = - 
urn and Mereury on the 28th, the planets 
being close to one another and to the sun, 
and Jupiter again on the 31st. 
The Story of Steel—IX 
(Continued from page 252) 
he et first passes between two pairs of horizontal 
- grooved wheels, which are firmly pressed to- 
i gether to give the required tension to the 
“ wire as it is drawn into the machine after 
each finished nail has been formed and cut 
off. The head is formed up by a very power- 
“ ful cam-operated member, which strikes a 
was hammer-like blow. The nail is pointed by 
4 17 ~—_ Degrees the action of a pair of dies with V-shaped 
= pying cutting edges. As each nail is finished the 
” } To insure utmost satisfaction, effi- pres is gripped and enough of it pushed 
7” ciency and economy, always use | forward to make another nail. The 3-D 
™ y VENUS PENCILS. | fine nails are turned out at the rate of 350 
ur wiidieiteite ane dies, . e000 per minute, and the large 60-D nails at the 
a Rubber Soke, gor des. . ° ? « 1.20 | rate of 150 per minute. : 
deitiestibeann teidaiitiahtiinnss lhe boxes of finished nails are then taken 
iY 4 dheonghods - Seger | to big revolving iron cylinders known as 
“_ J | tumblers, where they are rolled over and 
American Lead Pencil Co. | over, the nails being thrown against the side 
Phe cone ttle |of the cylinders and against each other, 
Send 10c for sample Venus Pencil and | thereby receiving that high polish which 
a Weans Breser: check deties dusted. pe reenae the finished —. — 
" ‘ this tumbling a certain amount of sawdus 
— ae diane ——— | is used in order to clean the nails thoroughly 
For clean, fine lines 2H-3H-4H-5H-6H of grease and dirt. 
For delicate, thin lines. . . 7H-8H-9H | 
Naame oonnnveeee savenonenseneeenene | The British a Exhibition | |! 
Address ............ } II } : : : yr 
a oe ETS (Conthonell hom gtte O84) | | In Florsheim quality you will always 
oft 





find satisfaction. No shoe can give you 
more for what you pay. Refined in ap- 
pearance—sturdily built for endurance. 


Mose Styles $10 


44 exact representation of the tomb of Tutankh 
nen — —e -|amen at Luxor reproduced under the direc- 
tion of one of the most distinguished Egypt- 
| ologists of the day; and a Palace of Be auty | 
}in which the most beautiful women of the| 
|} ages, from Helen of Troy and Cleopatra| 
down to the Empress Josephine, can be seen | THE RUGBY 





























Develop your creative ability: make money with your | inoving about in their contemporary sur-| Style M-157 Fall Booklet “Styles of The Times” on Request 
‘enius and mechanica 1 ut your ideas in pra by 

} tic al use. it'm atters not whether you are inte rested roundings. One of Many Styles | 
nm light manufacturing, repairing, or experimenta ‘. 4 | 

| work whether you'are’a piechant:, enaineermven-1 As regards to music, a quite modern THE FLORSHEIM SHOE COMPANY 
tor, amateur or student, nis machine wi relp you. - = By ‘ 

method of overcoming the difficulties con- eManufacturers - CHICAGO } 

New tathe | nected with the supply of music for the } 
Model | 
“eB” Amusement Park, has been worked out. In- | “eS 











Sturdily built of best quality materials. Produces pre- | Stead of the discordant mechanical music of | 

ion work with wide speed range; OPtThwusaede inj the usual fairground, really good band-music 
Pee if hee fae | is distributed by electrical means, from the ' 
teal and depej only direct} Various band-stands in the Exhibition | 


to user on mongy.oas.| Grounds, and is carried to the Amusement e 
Bake tench Drills and) Dark by the Western Electrie System. Mi- e W 1re ~ ro mMm 
Write for Spustented . } all 


crophones have been fitted to the band- 














scription and prices. stands in the Exhibition, and the music is ° 
| Watson Manufacturing Company picked up from any of these, where the Amazing ered process fuses - welds prs 
| 210 Watson Bldg., . Toledo, Ohio band happens to be performing, and is ecar- tough, durable rubber tread onto worn tires 





ried along cables to the selected places in 





You can now save half and more of your 


=] the Amusement Park, where loud speakers 
1S ieee AT ee hace feme er torr and reproduce the music present tire expense. New Nestler Process 
" Within the desired area. ’ “nd 

- Sane and vie Otte G The Neve aie a NY Re fuses or welds rubber to rubber. End of 

wing Femperaiay tee | | The Never-Stop Railway was the joke « ol wane of imillions of @ 

ap ac» Terie — the Exhibition in its early days, for owing annual waste of millions of tires now 

hes $3 10,000 Annually to delays and difficulties in its construction, junked because of worn treads is at hand. 
o ne i if > ‘pate ¢ ait » , » ° ’ ° 4 

Phd ber in it refused to ope rate and was dubbed by the Over 100.000 tires already Nestlerized (re- 

t sgprs of ceaeatel ot 4L. B. cont. wits “the Never-Start Railway.” However, : a: 

s Co. tate We tormiah iit text : Nie Gala it has now commenced to justify its proper treaded by Nestler Process) have demon- 

D, ILL. and Bvidence’’ bork S. Send for them— NO title, by its ceaseless movement around the strated absolute reliability of process and 





, Dept. 1051-L Chicago “ : > ERIC 
_ LaSalle Extension University, | - Eastern portion of the Exhibition grounds. 


ED - ae ee ———— #| The railway extends to 1200 yards of double 
track, and has stations at the entrance of 
the Amusement Park, and of the Palace of 
Engineering, and at the Indian and South 


practicability of idea. 





Ordinary mileage doubled and tripled at frac 
tion of original cost of tire, because more than 
one retreading is possible. Good carcass condi- 




















& Gy |\f| African Pavilions. It has been constructed tion only requirement. Majority of good tires, 
| |f| according to the system of Mr. Yorath Lewis, when not abused, warrant at least one retreading. 
\f| and the patents are owned by the Never- Ss : ; a ale 
= Stop Transit Company, of Kingsway, Lon-| 9} —Nestler Process is simplicity itself as demon- | r ~ = ee for trial. heap ee tor —= 
. lon strated by the inventor, ir Emil Nestler one aa ist. You resole your shoes—wh} 
y ( strc i A i . 
: ‘ . | ber ex maine . te > not retread your tires. 
; | The cars are driven independently along | Sak eae step of 7 : 
the track by a continuously revolving serew, | §} : : ° 
the pitch of which varies from one foot at | Dealers and Agents Wonderful opportunity for men to go 
- — a _y 7 aga meng Take orders for retreading into own eg and operate 
5 P ate sections o le track. 1e serew 1s dl- . : : * e , estier rocess 
Oliver B. Bridgman Charles L. Edey vided into short segments, each driven by|{| 2% Your community. Sell | 
Eugene K. Austin an electric motor located at various points | | Nestlerized tires. Retreading ‘ ' ‘ : x4 oe 
« along the line, by means of reducing gear if! costs fraction new tire Re- We want ae ae plage 2 community to operate 
Brid man & Ede | ln sania of ‘the paws tior s in the ‘“c itch” | Pa m3 ae . retreading plants with Nestler Equipment and 
g y | of at neat Sn a8 4 , 6 fe whi , yrnendl treaded tires can be sold at Nestler Process. Small capital required and no 
e screw s a > ears , . ave ° . . . H 
a Exch ew, 18, thi 1e cars eh lowest prices and will give experience necessary. Method can be learned in 
embers N. Y. Stock Exchange at the rate of 16 miles per hour between the : : tame deen 0 Ww ge - 
ince 1897 stations , iles better service than low priced ‘¢W Gays time. e teach you by mail or in 
since stations, slow down to two miles an hour|f}) s I d : 1 free, afte b . 
when passing through them, and passengers|{| cord or fabric tires. Business er ine a: Te ee iy yous 
One Wall Street lean step inn a off the stationary platforms tl sti k i “6 joe ome "equipment. Unusual Regine _ for _ erapancete 
pale sts ary pli will stick and grow once you ake ' at assures 
Telephone Whitehall 1815 therefore without ineurring any risk. The| | £ ce \ tires permits us to make proposition that assure 


| get it started. Good discount earnings from the start. Men of large and small 


ears carry neither drivers nor conductofs, | §} 


. Put : _. means who desire highly profitable business in 
. ‘ ieiide niin anietiahees. 4 | to you. > for price list - gnly, P ; 
Brohevage Service and require no signalling apparatus, and ae yee Write — their own name are invited to write for book 
Accsunts carted on coneweation margin therefore the cost of operating the railway on your letter head or tell us describing the Nestler Rubber Fusing Process in 
in both odd and full lots. is reduced to that of the power required who you are. detail. Territories are going fast. 


for working it, plus any expenditure re- 


quired to keep the track and mechanism in NESTLER RUBBER FUSING CO. 


working order. (incorporated) 
The number of cars in service can be in- 


creased or reduced at will: and at Wembley 245 West 55th St., Dept 24 ae rien New York City | 


it is so arranged that there shall always be nore 





tion. Your visit while in New York 
cordially invited. 





| Out of town ara receive special atten- 
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DELHI 


Patent No. 1822511—1919 
for 
Permanency 
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Al Monument bo Almciemt Crake bult 
No Mystery bo Ludlum hletallungicts 


is the Delhi Column in India as it has tirelessly 
resisted the corrosion and erosion of the centuries 
since 912 B.C 

Ludlum Delhi, so far as durability is concerned, 
is just as perfect as this old iron pillar, whose non- 
corrosive surface is attributed to silicon pick-ups 
from the stone anvils of the ancient iron mongers. 


Delo, Delon, 


is a high silicon chromium is a high carbon steel that 
carbonless iron of iti will positively and indefinitely 
rustless and non-corrosive resist the attacks of atmos- 
qualities; its adaptability for pheric salt or nitric corro- 
all structural purposes—bolts, sion. It can be very easily 
nuts, screws, nails, cooking hardened and forged. 
utensils, wire, etc.—cannot 
be equalled and will stand 
the extreme temperature of 
1750° F for a remarkably 
long period without surface 
deterioration. 

ft is the only free ma- 
chining, rustless iron. 





Our products will be on 
exhibit at the International 
Steel Exposition and Con- 
vention, Boston, September 
22d to 26th. 


DLUM 


VAM 3s 


e ? 


SPECIAL eonwreses 
WATERVLI 
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one car passing through each station. Loops | 
at each end of the two tracks enable the 
ears to be switched from one line to the 


other, but the 
transfer is achieved, 
described in this brief 
way. 

As a new method of transport for 
hours over short lengths of railway, the 
tem is believed by those who are exploiting 
it, to have a great future; and in cities like 
London and New York for transport of the 
millions who join morning and evening in 
the daily ebb and flow of human life, the new 
system may help to solve one of the problems 
of modern transport. 


mechanism by which this} 
is too complicated to be 
account of the rail-| 

! 


rush 
sys- 





The Failure of Metals by Fatigue | 


(Continued from page 240) 


sponds with 
of up to 20 tons per square 
may be varied from a 
to —10 tons per square 
tons per square inch. 
The most promising test for fatigue so far 
in use has been elaborated from researches 
by Messrs. Smith & Gough of the National 
Physical Laboratory, England. The test 
piece is subjected to a gradually increasing 
stress range, while the experimenter observes 
optical strain-gage the way in 
strain increases. Up to a certain 
and the strain grow pro- 
suddenly the strain com- 
rapidly. This limit of pro- 
found to be identical 
It will be that 


a standard test piece to a range 
inch. The range 
normal of say, +10 
inch, to 0 to +20 


under an 
which the 
point the stress 
portionately, but 
mences to grow 

portionality 
with the fatigue 


been 
limit. 


has 


seen 


this method enables test results to be ob- 
tained by an ordinary works test-laboratory 
in a few minutes, which would previously 
have needed a far larger machine and the 
services of a research staff employed over 
several days. With difficulties overcome in 
this manner, it will not be long before the 
alternating stress test assumes equal im- 


portance with the tensile test in the 


of the modern engineer. 


Around the World by Air 


(Continued from page 232) 


eyes | 


seience there is not the slightest question of 
doubt. 
The following official log of the World 


reports sent 
day be anj 


Flight showing the gist of the 
in by the commander will some 
important historical document: 


First DIVISION OF AMERICAN FLIGHT 


AROUND THE WORLD 
Days 
Out Arrived Departed Miles Hours 
. Santa Monica, 
i. cindecs 3/17 
. Sacramento, 
Ce snascce OS 3/18 350 4:30 
1 Eugene, Ore.. 3/18 3/19 725 10:35 
2 Vancouver 
Bks., Wash. 3/19 3/3 835 11:40 
3 Seattle, Wash. 3/20 4/6 965 14:18 
Changed wheels to pontoons; installed new 
motors and tested for start of world flight. 
20 Prince Rupert, 
_ = errors 1/6 4/10 1,615 22 :28 


made pancake landing ; 
Repaired with local 


Airplane “Seattle” 
broke struts and wings. 
supplies. Snowstorms, 


24 Sitka, Alaska. 4/10 4/13 1,915 26:18 
tad weather delays flight. 
27 Seward, 
Alaska .... 4/13 4/15 2,525 33 :55 
29 Chignik, 
Alaska , 4/15 4/19 2,975 40:20 
“Seattle” forced down in Igvak Bay. Hole 
in erankease. Towed to Kanatak for repair. 
33 Dutch Harbor, 
Alaska . 4/19 5/3 3,375 47:30 
Planes overhauled and awaited “Seattle.” 
tad weather. “Seattle” lost between Chig- 
nik and Duteh Harbor April 30. Martin 
and Harvey reported Port Moller May 10. 
Ordered back. 
47 Nazan, Atka 
Isle, Alaska. 5/3 5/9 3,725 51:45 
3ad weather delays flis ght. 
53 Attu Islands.. 5/9 1,255 60:35 
Sad weather. Took =~ air mn 15 (May 


Planes driven be- 
shores of 

Landed but 
Departed 


16 180 Meridian Time). 
fore storms in mid Pacifie to 
Komanderoski Isles of Russia. 
did not go ashore. Spent night. 
8 A. M. May 1 


Seconp DIVISION BEGINS 


Days 
Out Arrived Departed Miles Hours 
59 Kashiwabara 

Bay, Kurile 

Isles, Japan 5/17 5/19 5,115 72:20 


5 
Last part of flight through fog. 
62 Hitokappu 
Bay, Kurile 


DD ceites 5/19 5/22 5,640 79:51 
65 Minato, 
Honshu --- 6/22 5/22 6,100 95 :01 


Number 2 B forced “down with battery short, 
landed, repaired, took off again. 
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There is a Weller System adapted 
the handling of all kinds of materia! 
and finished products. 


Submit Your Handling Problems 
WELLER MEBFG. CO. 


1822-1856 N. Kostner Ave., Chicago, Li! 
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Six Machines At Price of One 


A staunch, sturdy saw, built for heavy duty, at 
a remarkable price 


BOICE-CRANE UTILITY SAW 


Saws 249" stock. Dadoes 1” wide by 144" deep. 
Table elevates with 

micrometer = exact 7 

ness for grooving. —\|. ~-4 

Sands, grinds, bores. ~ | 
Driven by 's to % | 
h. p. motor. | 
Sold on money back guar | 
antee Write for descrip- 


tive folder. 
W. B. & J. E. BOICE 
Dept. S. A. 10, Toledo, 0. 





Only $75.00 





| for small 
Speedy, accurate and dependable. 


| Sidney Medium Pat- 


| Write for catalog 





65 Kasmiga, Ura 
(Tokio) ... 5/2: 


te 


6/2 6,495 89:21! 








In dealing with them please mention 


ScIENTIFIC AMERICAN. 








A Practical Lathe— 


shops, garages, experimental work, etc. 












tern Lathes—madein 
both 3 and 4-step 
cone headstock and 
all geared types. 


and prices 





The Sidney 14"x6’ 
Machine Tool Co. , 
Dept. 1610 Sidney, Ohio Price: $415 











UNISOL 


Reg. U. 8. Pat. Off. 











We have marketed UNISOL t Gronghe yut Pe world 
for the gore, 14 years - ALWAYS ON AP.- 
PROVA We goto aoe. ound at 
orders and B k or draft. Should UNISOL fail to 
correct an undesirable boiler fe ed water condition— 
Iti is x to stop trying to correct it 

NISOL maintains complete solubility and suspen- 
sion, athe two re ieee factors of feed water treatment. 

UNISOL is GUARANTEED to fulfil ALL re- 
quirements under AL L conditions. 


Pamphiet on request 


UNISOL MFG. CO. .«-: Jersey City, N. J. 





We do the most perfect and highest c 
the typewriter indus 
years and voape Just 


som 
FREES aay ee eee eter rae 
TYPEWRITER SALES 
aff 360 East Grand Avenue 
The Latest Triumph of Science. 
Hear.” It tells you all about it. 
Sent free - No obligation. 


Ask for circular *“* Makes You 
The Magniphone Co., 154 Whiting St., Chicago. Dept. 31 


ne ypewriter 
way, at remarkably low prices. 
SEND NO Tet corcachiyee 
bette A YEAR TO PAY. 
Guaranteed Fiv si 
od 


ce new. The 








Chicago, !Minos 














on Gallon of Gasoline 


ith Air Friction Carburetor 
i We guarantee all other cars nearly dob 


mt mileage, power and flexib 





ine 





















odels for any car, truck, tractor, mar 
pada emcee 4 yo Makes old cars bet 
than new. See our mileage guarantees 
1. | Chewrole. .32 mi. . .28 mi 
"30 mi. | Overland., 32 mi. | Oakland. 24 mi 
Mileage guaraniee on any other car sent on request 


SENT ON 30 DAY’S TRIAL 32° = 


car in heaviest traffic without shifting gears. Starts off 0 
high in any weather “nowt riming or heating—No jerkint 
or choking. Agente s Wan 

AIR-FR ye CARBURETOR COMPANY 
Raymond Building Dayton, Ohio, U. 
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Corliss & Poppet Valve Engines 


Bulletins sent upon request 


VILTER MFG. CO. 
Milwaukee, Wis. 


ml. 
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Fireproof 


Those who have been guests of 
Hotel Fort Shelby carry pleas- 
recollections of 
pssst sat and courtesies. 


Moderate 





Rates per day: 
Two persons, 





hospitality 


prices 


HOTEL 


DETROIT 


$ 
$: 


unusual 


The hotel that ‘indi 
Detroit famous for 


400 rooms 


A typical feature of this fine 
hotel is the Servidor, which pro- 
tects you from unnecessary in- 
trusion of employes and from 
excessive tipping. 
throughout. 
Fort Shelby Garage is a model 
of efficiency and service. 


Convenient to rail and water 
terminals. 


FORT SHELBY 


Lafayette Blvd. at First St. 


Close to Detroit's busiest downtown « 


yrner 


2.50 and up. 
3.50 and up. 
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Ice Making and iettaeratine | 


THE 
| 899 Clinton Street 


Machinery 





METAI 
STENCILS 
SEALS 
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SCHWERDTILE STAMP 


BRIDGEPORI 
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desire to protect we shall be pleased to 
have you consult us. Our booklet giving 
information on patent procedure will be 


sent upon request. 


| <Ises 


inventions 
i Plainly written, easily un 
derstood, accurate and interesting. 


‘oolworth Building - 
entific American Bldg., Washington, D.C. 
wer Building - - - - - - - - 
bart Building - - - - 
n Nuys Building - - 


and scientific 


PATENTS 


If you have an invention which you 


Scientific American is the monthly 
news-reporter on all the big indus 


and scientific developments, 


discov 


MUNN & CO. 
PATENT ATTORNEYS 
New York City 
Chicago, Ill. 


San Francisco, Cal. 
Los Angeles, Cal. 








G. 


& 


Cc. 


Merriam Co. 


Longest water flight, 610 miles. 


“Chieago” changed one 


84 Haiphong, Fr. 


pontoon, 


“Chicago” 


and light hot air; 


be reduced by carrying less fuel. 


battery part of way. 
son Bay. 
95 Rangoon, 
Burma ..... 6/21 
Passed Major Maclaren, British 
world entrant flying in opposite 
Chinese Sampan ran into the “* 
during night and damaged wings. 
in Tavoy Bay. 
100 Akyab, Burma. 6/26 6/27 11,690 154:41 
Refueled in Bassion River en route. 
101 Calcutta, India 6/27 7/1 12,090 
Refueled en route at ¢ ‘hits agong. 


6/26 11,245 150:11 


Refueled 


Fourti DIviston BEGINS 

Days 

Out 

106 Allahabad, 
ndia l 

107 Ambala, India 7/2 

Flew through 
“New Orleans’s” 


New motor 


Arrived Departed Miles 


7/2 12,565 171 :36 
7/3 13,075 177 :01 
aR. storms and rain, 
eylinder began leaking. 
brought from L: ae 


108 Multan, India 7/3 7/4 375 181 :43 
Encountered sandstorms. Heat terrific. 
109 Karachi, India 7/4 T/7 13,850 188 :53 


Motor of “New 
miles out over 
but nursed it 
motors here. 
112 Charbar, 


Orleans” began missing 70 
desert; cracked water jacket 
along to landing field. Changed 


ties to inspect the airplanes. 





Firrn DIviston BrGINs 
Days 
Out Arrived Departed Miles Hours 
117 Bucharest, Ru- 
mania 7/12 7/13 16,740 226 248 
118 Budapest, 
Hungary 7/13 7/13 7,250 234 :38 
118 Vienna, Aus- 
tria ; . 7/13 7/14 17,390 236 :48 
119 Strassbourg .. 7/14 7/14 17,790 243 :18 
119 Paris . 7/14 7/16 18,040 247:18 
121 London ..... 7/16 T/17 18,265 250:19 
S1Ixtu DIVISION BEGINS 
Days 
Out Arrived Departed Miles Hours 
122 Brough, Eng. 7/17 7/30 18,420 252 :08 


Changed wheel landing gear to pontoons 

| and installed new motors for dash across the 
Atlantic Ocean. 
| 135 Kirkwall, Ork- 


neyS ...... 7/30 8/2 18,790 257:44 
Met Navy patrol and made plans for 
| flight. Tn route flew in fog: followed coast 


line. All planes left morning August 2, 
encountered at sea. “Chicago” 
put back to Kirkwall when “New Orleans” 
disappeared in fog. ‘New Orleans” pushed 
on through to Iceland passing over patrol 
ships at sea. 


fog 


and “Boston” 


| 139 Hofn  Horna- 
. ee 8/2 8/5 19,315  263:54 
Iceland ..... 8/3 
“Boston” forced down, broken oil pump, 


155 miles at sea; 
by British 
Navy 


four hours later 
Cruiser of Ameriean 
took plane in tow. In trying 


rescued 
trawler. 
arrived, 





to hoist on deck, beam broke and damaged 
beyond repair. Wade and Ogden taken 
aboard “Richmond.” 
141 Reykjavik, 
Iceland .... 8/5 bak 19,664 269 :04 
Flight held up temporarily by ice fields 


|} around Greenland making 
| supply steamers difficult. 


Changed pontoons and engines. Made | 
minor repairs, } 
76 Kushimoto ... 6/2 6/3 6,855 93: “ 
77 Kagoshima .. 6/3 6/6 7,235 100: 

“Chieago” put back with pontoon Rae « 
repaired and rejoined flight Shanghai next 
day. 

Tumrp DItviston BEeGINS 
Days 
| Out Arrived Departed Miles Hours 
| 79 Shanghai, 
CIRM 600s: 6/5 6/8 7,845 107 :57 


82 Amoy, China. 6/8 6/9 8,395 115 :22 
Stopped half way and refueled. 
83 Hongkong ... 6/9 6/10 8,695 118 :37 


Indo-China.. 6/10 6/12 9,195 126 :92 
86 Tourane, Fr. 
Indo-China... 6/12 6/17 9,590 133 :11 


foreed down with leaky cylinder. 


| New engine brought from Saigon, installed. 
91 Saigon, Fr. 

Indo-China... 6/17 6/19 10,120 39:46 

Established intermediate refueling stop: 


this necessary because of soft water in rivers 
weight of planes had to 


923 Bangkok,Siam 6/19 6/21 10,795 148 :01 
“Chicago's” generator went out, flew on 


Refueled at Kampong- 


round 
direction. 
New Orleans” 


165 :16 


Hours 








Pea ..... tf 7/7 14,190 193 :48 
Stopped here only to take on new. oil. 
Hot weather: oil thinned. 
112 Bunder Abbas, 
Persia .. 7/7 7/8 14,510 
113 Bushire, Persia 7/8 7/8 14,910 
113 Bagdad, Iraq. 7/8 vA 15,385 
114 Aleppo, Syria. 7/9 7/10 15,865 
Followed Berlin-Bagdad railway 
| to Bosphorus from Ale ‘ppo. Heat 110. 
115 San Stefano, 
(Constanti- 
nople) 7/10 7/12 16,450 222 :08 
Delayed one day to allow Turkish authori- | 








Free—1924 Reference Atlas 


You may have the 1924 edition of 
the ‘‘New Reference Atlas of the 
World” without a penny of cost. It 
contains 148 pages with 96 pages of 
maps, beautifully printed in colors, 
including all recent changes in the 
countries of the world, new census 
figures, parcel post guide. Bound 
handsomely ; size 9°¢ x 12) inches. 
This splendid Atlas is included /ree 
in our special offer to new sub- 
scribers for 


WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY 


The Merriam Webster 
The ‘‘supreme authority’? —a complete 
reference library in dictionary form—one 
big, convenient volume, the type matter 
of which is equivalent to a 15-volume 
encyclopedia. 


Thousands of new words that have only 
recently come into use; 407,000 vocabu- 
lary terms; a biographical section giving 
information about 12,000 famous men 
and women; 32,000 geographical sub- 
jects; over 6,000 illustrations; answers 
all your questions about words, people, 
places and things. On approved orders 
this valuable work will be ' 


Delivered for $1.00 


and the balance of the price may be paid 
in easy monthly payments. The Hon. 
Calvin Coolidge wrote: ‘“Webster’s New 
International Dictionary has been the 
official reference and authority in my 
office in Washington auring my service 
as Vice President. It is a standard work 
and most useful to me.’’ Send coupon 
for the free booklet, ‘“‘The Magic of 
Words,’’ and see why it 
will be most useful to you. 


G. & C. MERRIAM COMPANY 
Springfield Mass. 












The Magic | 
of Words 


is working miracles of 
achievement every day. It 
enables one man to con- 
vince his business associ- 
ates, another to win a case 
in court, another to play on 
the emotions of a great 
audience. Words rightly 
used are the open sesame to 
cultured society, to busi- 
ness success, to political 
power. You can use the 
magic of words in attaining 
your great ambition. You 
need only develop your 
mastery of expression by 
using the language power 
so fully offered to you in 
WEBSTER’S NEW 
INTERNATIONAL 
DICTIONARY. 


Yours Free on Request 
“The Magic 
of Words” 


You may have this inter- 
esting, illustrated booklet 
free. You will enjoy its 
illuminating story and 
profit by its practical sug- 
gestions. It offers also full 
information about the high- 
est authority of the English 
speaking world. 


This Coupon 
Brings Your 


Copy, FREE 














G.& C. Merriam Company. 
Springfield, Mass. 
Please send me, without cost 
or obligation, the illustrated 
booklet, “The Magic of Words” and ful! infor- 
mation on Webster’s New Internationa! Diction 
aryand your special l'ree Atlasoffer. (Sc.Am 10-24 
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For Cuts and Sine you 
need that immediate guard 
against infection and the rapid 
promotion of healing which 
Absorbine, Jr., provides. It ap- 
peals to those who demand, above all 
| 








else, a safe and reliable preparation. 


Atall dr ists’, $1.25, or postpaid, 
Liberal trial > tle, 10¢,, postpaid 


W. F. YOUNG, INC 


Your 
blue 
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roat Mouth Wash 


B Sore Thi 
@ for "St ’ Rheumatism 


rains 


Clear, 


ink, on 
to you postpaid, for only $1.00. 
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Personal Stationery 


200 SHEETS and $ 
100 ENVELOPES 


Printed With Your Name and Address 


white bond paper, with envelopes to match 
name and address printed in beautifui, rich 
both paper and envelopes, and sent 


(West of Denver 


561 Lyman St., Springfield, Mass. and outside of U. S. $1.10.) If inconvenient to 
ve a | send the money, we will ship C. O. D. 
’ tr Write name and address plainly. 
Money returned if you are not more than sat- 
. 366 isfied. Order today! 


ELITE STATIONERY COMPANY 
5074 Main Street 


Smethport, Pa. 


AMERICAN 
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With Sprague BX 
Cable it is easy for 
your contractor to 
wire the garage for 
electricity. Then you 
take the Tungar to 
the motor car battery. 
How to plan complete 
wiring in your home 
told in the new fully 
illustrated book, “The 
Home of a Hundred 
Cormforts”— the book 
that thousands have 
sentfor. Write today 
for your free copy. 

Address Section SA to 

Me ment 


Generai Electric Company 
Bridgeport, Conn. 
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Charge ’em overnight 


The handiest electric outlet at home 
is the place to recharge your radio 
or auto storage battery. All you 
need is a Tungar Battery Charger. 
It will ‘“‘charge ’em overnight.” 


The Tungar for home use embodies 
the same safe principle as your 
garage man’s larger Tungar. 


With a completely wired home you 
attach Tungar anywhere without 
disturbing lamps. 


Sold by Electrical, Auto-accessory 
and Radio dealers. 


PAT. OFF 








Tungar operates on alternating current. 
Two sizes$18.00 and $28 00(60 cycle). Prices 
east of the Rockies. 
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importe 
PRELEUTHNER, 36 W 


below current retail prices, Richter and 


Riefier systems, hichest and cheaper grades, by 
mail order: refund for goods not wanted, direct 
from and factory representative. 





88th St... New York City. | 
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E most up-to-date and complete 
scientific treatment of the theory and 
practice of radio, together with a diction- 
ary ofterms for amateur and profes- 
sional. Tells how to buy and build your 
own set; how to install, how to tune in 
and how to get the best results. The 








The Book that has 
grown with Radio — 


| 
| 
Published by 


SCIENTIFIC AMERICAN PUBLISHING CO. 
233 Broadway, New York 


Please send me copy of “Radio for Everybody” (rewritten edition) for which I enclose $1.65. 


now completely 
rewritten 






various accepted circuits are illustrated 
and explained, including the superdyne, 
the superheterodyne and all the rest of 


the “dyne” family. Covers vacuum 
tubes, radio and audio amplification, 
loud speakers, regeneration, static and 
full descriptions of parts. Price $1.65 
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Traffic Problems of the Large City | 


(Continued from page 237) 
tions in Buffalo, were treated with the fol- 
lowing points in view: 

That all traffic, including pedestrians, in- 
tersect at right angles. } 
That traffic should be at control speed. 

That pedestrians be safeguarded by having 
a small area half way between sidewalks 
where they would be safe from approaching | 
traffic. 

It is obvious that, if traffic takes the 
easiest course in the first place, it will do so 
after a problem is treated. It is necessary, 
therefore, definitely to block out wrong paths 
for traffie and to establish new ones which 
will eause traffic to do exactly what is 
wanted. The right course must be made the 
easiest. 

This was done by means of flashing traffic 
beacons installed on substantial foundations. 
Each of these was placed only after careful 
study and in each case it was made easy to 
do what was desired and hard to do anything 
else. 

This work has been very effective. 
intersection treated in 1922 has been investi 


Each 
| 


gated, it has been found that only a few] 
minor accidents have occurred, where acci- | 


dents of a more serious nature were formerly | 
| 


frequent. At all points treated, traffic has 
been made very orderly where there was 
former disorder. 


The results obtained on intersection work 
done so far have been so encouraging that a 
considerable more are now under 
investigation with a view to applying nec- 
essary corrections in the early future. 

As a necessary part of the safety program 


number 


a campaign of public edueation will be 
earried forward. In this work the Safety 
Council of the Chamber of Commerce is 


taking a very important part. 

Among other accident factors in Buffalo, 
a9 number of points were located at which 
aecidents to boarding and leaving 
street cars frequently occur. Many of these 


persons 


accidents occurred at transfer points or in 
| the vicinity of large plants during hours 
when people are going to and from work. 


Obviously safety zones are also necessary in 
the business or congested area. Safety zones 
are mentioned elsewhere with respeet to their 
value in aiding traffic movement. Those 
referred to above are primarily necessary to 
accommodate the pedestrian and to prevent 
accidents. 

Accidents at street car stops involve a 
triangle of circumstances. When a _ street 
car slows down, motorists behind rush to get 




















GENERAL 





E.ectric Co. 


and other advertisers on this page have our endorsement. 


ahead to avoid delay. This coincides with 
the effort of pedestrians to signal and to 
reach the street car. During hours of dark 
and even in daylight, the danger to 
pedestrians under such circumstances is ob- 
Street car safety zones at heavy 
loading points are therfore very essential. 
Buffalo is developing two types of safety 
zones. In one a platform is felt to be 
essary and in the an will be 
marked out on the pavement. In both cases 
a substantial conerete obstruction to protect 
the street car passengers will be placed at 
the traffic approach end: of the zone. This 
will carry an effective safety zone beacon 
which flashes a sharp light in the path of 
approaching traffic. If the long 
one, to accommodate two or three street ears, 
the other end of the zone will be illuminated. 
The major problems of street intersections, 


hess, 


vious, 


nec 


other, area 


zone is a 





large pavement areas and = safety Zones 
mentioned above have been carefully deter 
mined, organized and studied. All such 


points, that have been troublesome, are rated, 
drawings showing traffie conditions have been 
made and loeal and general causes of 
dents tabulated. Treatment of such 
tions so far has eliminated all but occasional 
and minor traffie troubles. The remainder 
| are being treated as rapidly as possible. 

In the solution of the traffic problem a 
very important step has been taken by the 
Buffalo Chamber of Commerce and one 
which deserves duplication in other cities. 
The Chamber has a traffic committee com- 
posed of Buffalo’s foremost financial, busi- 
ness and professional men and city officials 
responsible for traffic. 
the problem seriously and its members think 


acel- 


eondi- 


They not only cooperate and assist city offi- 
cials on traffic but, when matters of impor- 
tance come up, they lend a powerful aid in 
shaping public opinion and in getting things 
done. 

On the basis of Buffalo records and placing 
a conservative value on property damage and 





cost of accidents was $2,065,000 in 1922. 





This committee takes | 


elear and straight on the subject of traffic. | 


| see that no industry has been dependent fo" 
personal accidents, it was estimated that the| its growth upon, and none has had at 18 


An| 
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estimate of loss of time and loss of use due 
to accidents brought this figure to $3,750,000, 
Reliable figures for the United States from 
other sources, applied to Buffalo, on basis of 
population, double the amounts given above, 

Insurance rates are an index of ac 


lent 
conditions. The insurance rate for Buffalo 
(1922) on a car of the Ford type as 
follows: public liability, $47.00, property 
| damage, $15.00, collision, ($50 deducti)je) 
$50.00, or a total of $112.00. Insurance 
rates for several cities of similar size and 


character, including#Chiecago, total $67.50, 
The Insurance CofMpanies lose mon 
high rates and give lower ones as quick!y as 
accidents are reduced. Proper treatmeiit of 
Buffalo's accidents will obviously gi 
motorists a rate at least as low as Chicago, 
Assuming that Buffalo's 62,000 motor yy; 
hieles are all light cars of the Ford typ: 
SO per cent insured, the annual saving to 
motorists, by such improvement in 

would be $2,207,200. This saving alone ) 


more than pay. all costs of correetion to 
bring rates down, it would give the city other 
| material benefits, and a substantial amount 
would be left over. 
Research and Power 
(Continued from page 235) 
Economy in power is the corollary of aug- 
mented = efficiency. What this mea is 
shown by the progress scored by the steam 


turbine. In 1903, the thermal efficiency of 
plants using steam turbines, equipped with 
5000 kilowatt vertical turbines was 9.2 per 
eent. In 1923, the most efficient stations, 
with 30,000 to 45,000 kilowatts developed 19 


per cent. This year, with increased turbine 
capacity, the percentage went up to 21.7, 
and by the use of the latest apparatus and 
methods it is expected that new stations un- 
der construction or contemplated will raise it 
to 26.6 per cent. 

What this means in saving may be judged 
from the fact that of the largest steam- 
electric stations in United States 


the 


sold, 


in 1923, 18,500,000,000 net kilowatt-hours. 
If this output had been generated entirely 


by the stations equipped with the latest com 
mercial apparatus, the annual saving in coal 


consumption in the 27 plants would have 
been about five million tons. 
These 27 stations produced about 40 per 


cent of the total kilowatt-hour output sold 


by steam central stations in the United 
States in 1923. As the smaller stations 
were less economical, it is fair to assum 
that if the 1923 output had been supplie 
with the most economical units in the larg 
stations, a possible saving of not less thar 
12,500,000 tons of coal would have ber 


realized. 
Along this line, a most promising field 
being explored by W. L. R. Emmet in tl 
use of the vapor of two fluids, mereury a 
water, by which a thermal efficiency of over 
44 per cent of the power units has been ot 
tained, equal to 34 per cent thermal plant 
efficiency. The Emmet process has the great 
advantage of conserving the existing iny 


ment in steam turbines, only replacing the 
present steam boilers and adding the mer 
eury boiler and its turbine which feeds its 


added energy directly into the existing ele 
trical network. 

There are certain obvious limitations « 
objections to the use of mereury, whieh Mr: 


Emmet has met in a thoroughly practica 
and efficient manner. However, it is uw 
likely that mereury is the only availabl 


material, and researches are under way for 
the discovery of other such fluids. Such re 
search work should be continued and will 
we believe, be richly rewarded. This genera 
method of extracting the heat energy o 
fuel through the medium of several fluids 
operating in series of stages is, perhaps, th 
practical answer to the long sought g48 
turbine. 

The research scientist and the engineer 
have cooperated in effecting the progress 
the electrical art; the has discovere 
laws and principles, the other has devised 
continually better methods and machiner 
for putting them to practical use. [ot 
have had the assistance of something no 
usually given its full share of eredit—a wit! 
range of measuring instruments of marvel 
ous precision. We must give these instru 
ments high rank among the factors whic! 
have developed the electrical art, wonderft 
measuring instruments, the ammeters, volt 
meters, wattmeters, oscillographs, of all sizes 
types and kinds, indicating, integrating, re 
cording and portable, for the measureme?! 
of every kind of electrical quantity. We must 


one 

















(Continued on page 296) 
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The Book Department 


Louis S. Treadwell, Manager 
Will furnish any of the following 
Recent and Important Books 








Diesel & Oil Engineering Handbook 
By Julius Rosbloom 

A most complete reference book on oil engines of high and low compression 
and associated equipment. Covers oil field drilling, apparatus and equipment. The 
latest work of its kind. Full of pithy questions and answers, conversion tables, | 
rules for licensing engineers of motor ships, etc. In fact the entire field of oil | 
power production on land and sea is covered in a practical way for ready reference. 
$5.20 postpaid. 


Our Second American Adventure X-Rays and Crystal Structure | 
By Sir Arthur Conan Doyle By W. H. and W. L. Bragg 

Of interest to Scientific American Maga-} The latest work on the refraction of light | 

zine readers in connection with our Psychic | and spectyum diffusion in connection with 
Investigation. Published by Little, Brown &| the X-ray. Published by Harcourt, Brace & 


Co. $3.15 postpaid. Co. $7.20 postpaid. 
F ; | Labor Attitudes and Problems 
The Gasoline Automobile | By W. E. Atkins 
By Hobbs-Elliott-Consoliver | Assoc. Prof. of Economics, University of N. C. 
Of the Department of Mechanical Engineering, | and H. D. Lasswell 
University of Wisconsin. Dept. Political Science, University of Chicago. 


A practical explanation of the fundamen-| <A fundamental consideration of the worker 
tal principles of automobile construction, | from an economie standpoint. ‘The average 
operation and repair. Published by McGraw- |employer, when encountering a difficulty in 
Hill Book Co. $3.20 postpaid. material or machinery, at onee turns the 

| matter over to an expert for investigation ; 

whereas, if the difficulty is with the workers 

The Coal Industry he at once assumes the attitude of warfare.” 
By A. T. Shurick Of interest and usefulness to all executives. 


7 ‘ Published by Prentice-Hall. $5.20 postpaid. 
A comprehensive survey from deposit to 7 $ postpé 


distribution, covering the economic, sociolog- Man’s Judgment of Death 
ieal and reserve aspects. Sased on the in-| : 
vestigations of the U. S. Coal Commission. By Lewis E. Lawes 


$3.65 Warden, Sing Sing Prison. 
‘ A comprehensive and dispassionate analy- 
| sis of the operation and effect of capital pun 
r ishment based on facts collected during 
These Eventful Years twenty years in penological work. Published 
The 20th Century in the making as told by many! hy G. P. Putnam Sons. $2.65 postpaid. 
of its makers, 


The dramatie story of all that has hap- | The New Theories of Matter and 


Published by Little, Brown & Co. 
postpaid, 


pened throughout the world during the most 
momentous period in all history. Published | the Atom 
by Eneyclopedia Britannica, 2 Vols., 1500 By Alfred Berthoud 


Professor of Chemistry, University of Neuchatel. 

A summary of the latest developments in 
the scientific theory, approached by an his- 
torical consideration, making them intelli- 
gible with a moderate knowledge of science. 
Published by The Maemillan Co. $3.65 


pages fully illustrated. $12.00 postpaid. 





Construction of Roads and Pave- 
ments 
By T. R. Agg 





Prof. of Highway Engineering, lowa State College | postpaid. 
This third edition gives the latest data on | : 
design and construction with special refer- | Shop Mathematics 
ence to the economics developed by compari- | By E. B. Norris 
son of tests on various substances and sur-| Dean of Engineering, University of Montana. 
face materials. Published by MeGraw-Hill | K. G. Smith 
Book Co. $4.20 postpaid. | Supervisor Industrial Education, Michigan. 


A Home Study of the fundamentals, par 
P ° ticularly applicable to the metal working 
Historical Geology trades. Includes Logarithms and The Slide 
By Charles Schuchert | Rule. Published by McGraw-Hill Book Co. 
Prof. Emeritus of Paleontology and Historical | $2.15 postpaid. 
Geology, Yale University. 
A rewritten edition of this authoritative Tidal Power 
work which shows the relationship of His- By Norman Davey 
torical Geology to Astronomy, Evolution, 
Biology and Oceanography, with a discussion all 
of Botany and Zoology. Published by John 
Wiley & Sons. $4.65 postpaid. 


A complete exposition of tidal power in 

its phases and applieations. A most 
| unique publieation. Published by Constable 
| & Co. $7.00 postpaid. 


Elements of Railroad Engineering | Relativity—For Physics Students 
By W. G. Raymond By G. B. Jeffery 


Prof. of Civil Engineering, University of Iowa. arsege ve en Peete College, London. 
The fourth edition of this valuable reonstinn | For the student of Science who can make 
describing the fixed portion of a railroad use of mathematics as an instrument of 
plant with the underlying principles of the | thought, though not a full mathematical 
design of its layout. Published by ne) OSs wt -_ pg Pons op 
Wiley & Sons. $4.65 postpaid. | E. P. Dutton & Co. $2.55 postpaid. 


Dunlap’s Radio Manual 


High-Pressure Transformers for By O. E. Dunlap, Jr. 
Radio Senior Marconi Operator 
. 4 An elementary treatment of Radio terms, 
By Prof. F. E. Austin, Hanover, N. H. apparatus and manipulation, for those who 
\ practical manual simplifying the mathe-| desire more extended and simple explana- | 
Maties and theory of design, with details| tions than those found in our RADIO FOR 
and illustrations of “how to make.” Pub-| EVERYBODY. Published by Houghton, | 
lished by Webster Press. $1.40 postpaid. Mifflin & Co. $2.65 postpaid. 





All the above books are obtainable from the Scientific] | 


SUITABLE 


You do not use a ton truck to carry five-ton 
loads, nor do you use a five-ton truck to 
carry ton loads. Either would be wasteful. 


Heretofore the engineer was forced to choose between a 
high duty bearing and various cheap, crudely designed ball 
bearings. 


Commercial Ball Bearings provide the middle ground. For 
inexpensive machines where the service is comparatively 
light they are the logical choice because they are efficient, 
very economical and are furnished to suit all requirements. 


Use 


©) Commercial 
BALL BEARINGS 


In Your Product 
Send for Catalog 


THE SCHATZ MANUFACTURING CO. 


230 Fairview Avenue 


Poughkeepsie New York 














American Book Department, 233 Broadway, N. Y. C. | 


Without Facts a 
business can Soon 
become a Derelict 


Keep tab of your production costs. 
Install Facts by putting 


ROOT 

Automatic Counters 
to work to tell you infallibly the 
number of pieces produced by a 
given machine in a given time, the 
number of inches, strokes, revolu- 
tions—any quantity. 

All types for ali purposes. Literature? 


THE CENSUS TAKERS OF 


COUNTERS 


THE ROOT Co. 
Bristol, Conn. Charlotte, N.C. 
Growers of Roots 








THe ScHatz Mrc. Co. AND THE Root Co. have our endorsement. In dealing with them please mention SCIENTIFIC AMERICAN. 































296 


SkinnerBros. 


Baectz Patent HEATING SYSTEM 
When Winter Comes Heating Troubles Multiply 


invariably the greatest difficulties arise in heating 
equipment that is not scientifically builded for the 
purpose ia which it is used. Engineers and super- 
very well that it is a physical 
attempt to keep up production 
plant is comfortably heated 





intendents know 
impossibility to 


unless the factory o1 


The Solution Is a Simple One that Can 
Be Used Without Delay 


Skinner Heaters will maintain a uniform, comfort- 
able temperature, permeating the remotest corners 
and recesses of the open spaces of any type of 
building or size of space to be heated. This is 
accomplished regardless of weather conditions 
Skinner Heaters are portable and can be moved 
from one piace to another. Completely assembled 
before shipment. Constructed in the floor type 





and inverted type for overhead suspension. No 
outside pipes or ducts are used for air distribution. Fan 
operated by any power available. Use live or exhaust 


steam at high or low pressure. Performance is guaranteed 


when installed as directed by our engineers 






Our Engineers Are at Your Service 


trained staff of experts will advise, without obli- 
with Executives, Engineers, Superintendents 
and Managers concerning heating and ventilating 
systems for buildings of every type. Satisfaction in 
detail is the result of our work. 


Our 
gation, Steam Coil Type S.C. uses live or ex- 
haust steam at any pressure. Where 
steam is notavailable we furnish Direct- 
Fired Type D. F. which burns coal, coke, 


every wood, gas or oil 






Among the Prominent Concerns Who Use Skinner Systems Are: 


Westinghouse Electric & Mfg. Co., Wilson & Co., American Stove Co., Roxana Petroleum Corporation, 
Brown Shoe Co., Morris & Co., Krey Packing Co., International Shoe Co., General Electric Co., 
Ford Motor Co., Fairfield Paper Co., Maxwell Motors Corp., National Enameling and Stamping Works, 
Standard Steel Car Co., Certain-teed Products Corp., Commonwealth Steel Co., American Brake Co., 
Crocker-Burbank Co., Troy Laundry & Machine Co 


SKINNER BROS. MANUFACTURING CO., Inc. 


Sole and exclusive manufacturers of Skinner Bros. Baetz Patent 
Heaters and Skinner Bros. Patented Direct Fired Heaters 


Home Office and Factories: 1410 S. Vandeventer Ave., St. Louis, Mo. 
Eastern Office and Factories: 130 Bayway, Elizabeth, N. J. 
Sales Offices and Branches in All Principal Cities 
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Backs Up Inventive Effort 


Skill put forth in developing a machine must be backed by skill 


in operating——or the effort is lost. The inventor, watching a 


Veeder Counter, brings his machine to a record capacity. The 
operator watching a Veeder Counter brings that capacity to daily 
reality in recorded output. He's bound to support the inventor— 
by his work-records on the 


COUNTER 


This Small Rotary Ratchet Coun- 
ter (No. 6) counts reciprocating move- 
ments of the lever, as required for record- 
ing the output 
of many small 
machines. 
When the lever 
i s move d 
throu re h an 
angle of 40 to 


and satisfy his employer 





















This large Set-Back Rotary Ratchet 





60 degrees, the Counter records the output of punch presses, 
counter regis- —metal-stamping machines and others where a 
ters one. he reciprocating movement indicates an operation. 
further the 


Registers one for each throw of the lever, and 
sets back to zero from any figure by turning 
knob once round. Provided with from four 
to ten figure- wheels, as required. Price with 
four figures, as illustrated, $11.50. (List.) 
Equipped with lock aad keys to prevent tam- 
pering with the record, $2.00 extra. (Cut less 
than half size.) Set-Back Revolution Coun- 
ter, $10. (List.) 


lever is moved, the higher the 
number registered. A complete 
revolution of the lever registers 
ten. This counter can be 
adapted to no end of counting purposes, 
by regulating the throw of the lever. 
Price, $2.00. (Cut nearly full size.) 
Small Revolution Counter of similar 
model, also $2.00. 


The Veeder booklet is an 80-page guide on how to register an in- 
creased production at ANY machine. Sent free to all who may 
meet with the problem—in invention, engineering or manufacturing. 


The Veeder Mfg. Co., Hatiort "Conn 
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Research and Power 

(Continued from page 294) 
command, such an abundant supply of such | 
convenient, precise and reliable meters. We | 
will all gladly acknowledge our debt to these 
tools and to their creators, Kelvin, Thomson, 
Weston, Duddell and many others. The al- 
most miraculously rapid improvement of our | 
electric-power apparatus has been due to the 


possession and constant use of such tools 
more than, perhaps, to any other single | 
cause. | 

Research, even yet, has searecely passed 


Not only are there 
have been touched 


out of its pioneer stage. 
fields which 


upon but little, and doubtless beyond those 
many that have not yet been reached, but 
there are some at our very door in various 


stages of development. 

Among the latter are sueh things as the 
application of high-frequeney currents to the 
operation of special forms of eleetrie fur- 
There are X-ray tubes of inereasing 
power and their applications to medicine and | 


| the arts. 


Research work by this most important of 
is continuous, but should be 
accelerated. The X-ray spectroscope is a 
tool by which physicists are able to study 
the nature of atomie combinations and, 
it were, to look into the interior of matter 
and see the actual position and arrangements 
of atoms in a erystal; in short, it does for 
us in the infinitely small what the light spee 
troscope has done in diselosing the nature of 
celestial in the depths of infinite 
space. 

The study of atomie composition is not a 


tools 


us 


bodies 


matter of merely academic interest. It offers 
hope of solving some very practical prob 
lems. Among some of these are the possi 


bility of increasing the conductivity of cop- 
per and the magnetic permeability of iron ; 
the practical lack of a large 
number of metals, at very low temperatures, 
to the flow of electric current; why th 
ductivity of certain metals increased or 
when certain other metals are 
combined with them; what explains the ten- 
sile strength, hardness, to 
sion and other qualities of various metals; 
whether there aun upper limit to the 
tential gradient that may be used in 
vacuum; the phenomena of gaseous or vapor 
conduetion ; insulation its fundamental 


of resistance 


con- 


Is 


resistance corro- | 


is po- 


high 


and 


nature, leading to the possibility of under- 
ground eables for ecarrying currents of 


volts; the 


100,000) or even 200,000 nature 
of lubrieation and the reason why oil loses 
its Iubricating value and why an oil may 
be a good lubricant for one metal and a 
poor one for another. 

Thus the opportunity for research in the 
field of power development is clear and the 
path of opportunity for the research seien- 


Humanity 
be made 


tist and the engineer is obvious. 


is already in his debt; it may 


more so, 

Are we going too rapidly along this path? 
Is science a Frankenstein monster that will 
destroy our civilization? Everything depends 
upon the we make of new knowl- | 
edge, and that depends upon our point of 
The spirit of science is friendly, toler 
It is the spirit of service. 


use our 


view. 
ant and helpful. 


|The spirit of science is not seen in the hor- 


rors of war, but in the victories of peace. 
Only the most friendly rivalry exists be- | 
tween the men of science in all countries. If 


the world ean be inoculated with this scien- 
tific spirit, we need not fear the future. 


A Chat on Vacuum-Tube 
Characteristics 
(Continued from page 266) 
ampere and over for the UV-200. The elec- 
tronie emission of this tube averages about 
five times that of the ordinary amplifying 
with solid tungsten filament. The re 


Used with a one-tube set, this type of 
tube may be operated on four dry cells in 
With more tubes it is necessary to} 
use a storage battery. 

While this tube is not quite the equal of 


series. 


the UV-200 as a detector, its use in this 
capacity will give good results. It is not 
critical, hence it may be used throughout 


a multi-tube set without extra adjustments | 
or trouble. As an audio-frequeney amplifier | 
tube, however, its performance is remark- | 
able, not only in point of volume but also | 
its quiet operation. | 

In operation, if the filament voltage | 
supplied by a 6-volt battery the resistance 
of the filament rheostat should be at least 
4 ohms. If by accident the excessive fila- 
ment or plate voltage should be applied to 
the tube, the tube must lose its electronic | 








Hartford, Conn. 


SKINNER Bros. MANUFACTURING Co, Veepver Merc. Co, 
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activity. This may be restored ordina:\, 
by lighting the filament at the rated , 


ment voltage or slightly above for 10 to 24 
minutes, with the plate voltage remo 
The end of the useful life of the UV-20) \ 
is indicated by a decrease in the eleetro |i: 
emission or weaker signals. This, in 

se in the fila t 
voltage required for satisfactory opera 





To prevent noise from vibration the 5 
should be mounted on cushion ors; ‘ 
supports. The best method is to mont 
them vertically. Bulbs are often disco d 


uring the process of manufacture, but « 
has no effeet on the vaiue of the tube 
its operation. 


The WI)-11 and WI)-12 tubes are m 


useful tubes, being especially design: 
operation on dry cells. The “lament 
in these tubes is of the oxide coated 


dull red 
ampere. 


than a 
quarter 


brighter 
about a 
low 


burning no 
consuming 


extremely current cousumption m 
possible the operation of the tube « ' 
single dry cell. <A’ single 221%-bolt 


battery unit will prove very satisfactor 


the plate cireuit, though potentials uy to 
SO volts may be employed. Perhaps f 
strongest recommendation which ean ly 
made for the WD-11 and WD-12 is thei; 
absolute freedom from tube noises.  Thiey 
are also quite stable in operation. Thi; 


electrical characteristies are such that \ 
will work satisfactorily with any a 

frequency transformer, although 
radio manufacturers have brought out tris 
formers that are especially intended for thes: 


cer 


tubes, and that are somewhat more si:tis 
factory than transformers selected at 
dom. 


Something New in Bridge Design 
(Continued from page 258) 


a monumental bridge, and that in spite of its 


gzreater length of span it would not cost 
more than the design already proposed 
Should the span be made the same as the 


combination cantilever-suspension bridge. he 
claims that the would The 
economy of the suspension type is found ii 
the faet that wire can now be obtained for 
building cables with a breaking strength of 
230,000 pounds per square inch and with an 
elastic limit of 180,000 pounds per squaré 


cost be less. 


inch. The elastic limit is the point at whic! 
permanent stretching of the wire would by 
gin—that is to say, it is the measure of its 


practical efficiency. With wire of such high 
physical quality at command, Mr. 
that there is no reason why a sus 
pension span of 5000 feet cannot be built at 
a reasonable cost. 


Fowler 


states 


Speaking of proposed bridges, Mr. Fowler 
reminds us that while the Williamsburg 
Bridge, with a span of 1600 feet, is the 


largest suspension bridge in actual use, ther 


is one now building at Philadelphia with a 
span of 1750 feet. He himself has mad 
complete plans for a railroad suspensior 


bridge at Detroit of 1825 feet, upon which 
he states, construction will commence 
The greatest of all proposed bridges is 
Lindenthal’s design for a suspension bridge 


soon 


across the Hudson River at 59th Street, 
New York, with a span of 3240 feet. The 
magnitude of this bridge, apart from _ its 
length of span, lies in its enormous carrying 
capacity, the floor system being 235. feet 
wide and capable of carrying 12 railroad 


trains on its lower deck, with room for 16 
lines of automobile traffic on its upper deck 


Even a Snail Can Learn 


ERKES trained an earthworm to 40 

through a T-maze made of glass some 12 
years ago, and at the University of Denver, 
suecess has attended the efforts to train a 
land snail, Goniobasis pleuristriata Say. The 
snail was “taught” for three months, using 
three trials a day. 


The apparatus employed in the experiment 
was a glass T-maze somewhat similar [to 
that of Yerkes, and the “drive” used was 


light from a 75-watt Mazda lamp. Hiberna- 
tion of the snail was prevented by keeping 
it in an improvised ineubator. 

The training of the snail was begun | 
cember and is being continued. Thi 
average time for the first five trials in thr 
maze was 857 seeonds, and for the last fiv' 
trials to date is 316 seconds. The _ total 
errors for the first five trials were four, #1\¢ 
now no errors are made. In all there h 
been 102 trials made by the snail. Th 
are, of course, fluctuations in the time cur 
but there is a positive tendency for the ti 
to decrease with successive trials so that ' 
smoothed-out eurve indicates learning of 
more or less permanent character. 
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ae The largest factory in the world 
rhe devoted exclusively to manufacturing 
» automobile radiators. 


HARRISON RADIATORS 


frain a 
HARRISON RADIATOR CORPORATION, LOCKPORT, NEW YORK 
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Autocar Gas and Electric Trucks 


Modern jae long hauls or short hauls «4 i 
economical units | few stops or many stops | 
open traffic or crowded traffic 


= 
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_ oe ee <3 — es 
Autocar Gas Trucks Autocar Electric Trucks 
Distinctive Advantages Distinctive Advantages 


Short wheelbase handiness that gives access to loading and _ The only electric truck with the efficient Autocar double reduc- 
unloading places, driveways and alleys which would otherwise be tion drive rear axle— 
inaccessible— Longer motor life, assured by suspension from frame which 
Less overall length without sacrificing body capacity; saving space enables chassis springs to protect it from road shocks— 
everywhere, in garages, on elevators, on ferry boats, in traffic— All the refinements, mechanical efficiency and sturdiness of high- 


More even load distribution on front and rear wheels, reducing grade gas trucks— 
wear on tires and mechanical parts— Motor and controller built by General Electric Company, and 


More of the total length and weight for paying load, and a larger of proven worth— 

pay load without violating weight laws— Strength without increase in operating cost; current consump- 
Perfectly balanced 4-cylinder engine with a -counter-balanced tion is less because of excellent balince of chassis— 

crankshaft mounted on ball bearings, resulting in less friction, less Equipped throughout to reduce the human effort involved in 

gasoline consumption, and higher mechanical efficiency— maintaining the truck at maximum efficiency and to facilitate ease 
All parts of the engine easily accessible from above, from below, of operation— 

and from both sides— Sliding battery trays making battery flushing a rapid operation; 
The Autocar double reduction drive rear axle, recognized as one no auxiliary handling equipment necessary— 

of the most durable and efficient rear axles made— Battery suspended in an oscillating cradle, reducing road vibra- 
Removable bushings, protecting from wear moving parts through- tion and increasing its life— ‘ 

out the truck— Easily removable switch handle, located on steering column— 
Assurance of unequaled service facilities and a permanent source Removable bushings protecting from wear moving parts through- 

of replacement parts through the unusual system of Autocar Direct out the truck— ‘ 

Factory Branches— Assurance of unequaled service’ ies and a permanent source 
Backed by one of the largest and oldest motor truck manufacturers of replacement parts through the system of Autocar Direct 

with experience in the exclusive manufacture of motor vehicles Factory Branches and the established mence of The Autocar 

covering a period of 27 years. Company, for 27 years a leader in the motor industry. 
Capacities 1 to 6 tons; chassis prices $1100. to $4800. ' Capacities 1 to 5 tons; chassis prices $2400. to $4300. 


The Autocar Company, Ardmore, Pa. 


ESTABLISHED 18697 
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Direct Factory ‘‘Autocar Sales and Service’ Branches or Affiliated Representatives in 
*Albany *Brooklyn *Detroit *Los Angeles Orlando *San Francisco Trenton 
“Allentown *Buffalo Erie Memphis *Paterson *San Jose *Washington 
Altoona “Camden *Fall River Miami *Philadelphia *Sche nectady West Palm 
Atlanta *Chester *Fresno *Newark *Pittsburgh Scranton *Wheeling 
*Atiantic City *Chicago Harrisburg *New Bedford *Providence Sha mokin Williamsport 
Baltimore *Cleveland *Indianapoiis *New Haven Reading *Springfield *Wilmington 
Binghamton Columbus *Jersey City *New York *Richmond *St. Louis *Worcester 
‘Boston *Dallas Lancaster *Norfolk *Sacramento *Stockton York 
*Bronx Denver *Lawrence *Oakland *San Diego *Syracuse 
*Indicates Direct Factory Branch 
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Piews sadneyou \\ EITHER OR BOTH - AS YOUR WORK REQUIRES 
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